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What it means to you 



dig*i*kit*izer/dij*e* 

value low-cost corrif 
designed to be asse 
most advanced graf 
An instrument that, 
the user innumerab 
analysis functions ( 
the most extensive, 
of digitizers, by Talc 



<it-izer/ n: (1): a high- 
uter graphic input device 
mbled by the user (2): the 
ihics tablet in kit form (3): 
when assembled, allows 
e methods of design and 
4): The latest addition to 
accurate and reliable line 
>s 



No adjustments. No calibration. 

OPTIONS 



APPLE Interface 
IMSAI Interface (Nov. 78) 
TRS-80 Interface (Dec. 78) 
RS 232 

Power Supply 
1C Sockets 
Unit Enclosure 



Dealer inquiries invited 



PLEASE RUSH ADDITIONAL INFORMATION ON THE 
TALOS DIGI-KIT-IZER 



Name 



Company 
Title 



ualos 



Address 
City 



State 



Phone 



TALOS SYSTEMS INC. 
7419 E. Helm Drive 
Scottsdale, Arizona 85260 
(602) 948-6540 
TWX (910) 950 1183 
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North Star Systems 
Go To Work 



North ★ Star 
Computers 



2547 Ninth Street 
Berkeley, California 94710 
(415) 549-0858 



More and more, you see the North Star 
HORIZON computer at work: in busi- 
ness, research, and education. Its high 
performance qualifies the HORIZON 
for demanding professional applica- 
tions. Over 10,000 users during the 
past two years have proven that North 
Star hardware has the reliability 
for day-in, day-out computing. The 
HORIZON is now a serious candidate 
for any small system installation. 



SOFTWARE IS THE KEY 
TO HORIZON MATURITY 



North Star BASIC and DOS have been 
used to develop hundreds of com- 
mercial program packages. These 
packages establish that North Star 
software has the completeness and 
convenience necessary for serious 
program development. Because of the 
many independent vendors offering 
software using North Star BASIC and 
DOS, the HORIZON owner now has 
the widest selection of software in the 
microcomputer industry! Software 
available includes: word processing, 
general ledger, accounts payable/ 
receivable, mailing list processing, 
inventory and income tax prepar- 
ation. Program development systems 
such as assemblers, debuggers, 
editors, PILOT and FORTRAN are 
also available. 



EXPAND YOUR HORIZON 



The basic HORIZON computer in- 
cludes a Z80 microprocessor, 16K 
bytes of RAM memory, an I/O interface 
and one Shugart minifloppy disk drive. 
The HORIZON can be expanded to 60K 
bytes or more of RAM, three disk 
drives, and three I/O inter- 
faces. Performance 
can be enhanced by 
the addition of the 
North Star hardware 
floating point board. 
Also, S-100 bus pro- 
ducts from other 
manufacturers may 
be used to expand 
the HORIZON. 

For more informa- 
tion, contact your 
local computer store. 
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COVER STORY 

PREVIEW: SECOND ANNUAL 

MIDWEST PERSONAL COMPUTING EXPO 63 

Personal Computing magazine’s ’78 Midwest Personal Computing Expo, 
to be held in Chicago October 5 to 8, will emphasize practical, cost-cutting 
innovations for home, small business and professional microcomputer users. This 
year’s show, expected to draw more than 20,000 attendees, will feature seminars 
by leading figures in the personal computing field as well as exhibits of equipment 
and new products by the nation’s leading microcomputer companies. Check out 
the exhibitors, seminars and special events in this Show Survival Kit. 

LAUNCHING PAD 

GRI KEYBOARD: AN IDEAL BEGINNER’S KIT 90 

Thought about buying a computer kit — but afraid you really don’t have the 
skill, patience or personality to build the darned thing? Why not start out small? 
Building this inexpensive, simple kit will tell you if you’re suited to tackling 
the larger project. And when you’re finished, you’ll have one essential item for 
your system ready to go. by William L. Colsher 

DIGGING IN 

THE GRIVET 39 

The Grivet is a device designed to add hands and feet to your microcomputer. 

Use your imagination to teach the Grivet to perform simple human chores such 
as pouring coffee, vacuuming rugs, answering door bells and threading needles. 

It is not a robot, says the inventor, but a new class of peripherals. 
by Harry Shershow 



IN THE MONEY 

THE COMPUTER CHECKS INTO THE BALANCING ACT: PART II 43 

This Check Register Accounting System - CRAS - does much more than 
balance your checkbook. A single entry for each transaction produces many 
specialized outputs, by O.E. Dial 

I’LL PUT YOU ON HOLD AND CHECK 54 



This simple inventory program for small businesses lets you recall information 
about your inventory by stock number or item name. The computer will print out 
the item’s location in the stockroom, the cost per unit, cost per case, number 
per case and when the next shipment is due. by Ray Vukcevich 

ON THE LIGHTER SIDE 

TECHNO TURKEY AND THE HAUNTED HOUSE 24 

Our intrepid bird decided to use the latest modern technology to conjure ghouls, 
ghosts and goblins to scare the bejabbers out of neighborhood kids. While turning 
his humble home into a computerized haunted house, Turkey realized the sens- 
ing and control devices he used could also let his computer control practical, 
real-world applications, by Lloyd R . Prentice 

SCROLLING WITH AN UNSEEN HAND 61 

Computers are fast — sometimes too fast. This simple programming technique 
slows down the output to your CRT, so the words appear on the screen letter 
by letter as if written by an unseen hand. Used in moderation, scrolling pro- 
duces dramatic effects in games and other programs, by Karen S. Wolfe 
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New York City 
and 

Long Island 

If You Want Professional Service 
In A Casual Atmosphere — 

And A Large Variety of Equipment 

BUSINESS APPLICATIONS 

General Ledger, Inventory, Accounts Payable, Receivable, Word Processing 

GENERAL APPLICATIONS 

Northstar Mailing Label Program . . . $45 
Northstar Macro Assembler . . . $65 
STOCK MARKET PACKAGE - (Unique) 

Makes Ticker-Tape Obsolete 
Send $2.00 For Descriptive Brochure And Much More 

BVTE SHOP 

the affordable computer store 



130 East 40th Street 
New York, NY 10016 
(212) 889-4204 
(corner Lexington Ave.) 

11-7 



Tues, Thru Fri 



10-5 



Saturday 



2721 Hempstead Turnpike 
Levittown, NY 11756 
(516) 731-8116 
(Just E. of Wantagh Pkway.) 

12 to 8 
10 to 5 
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HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS! 



Write and run machine language programs at home, display video 
graphics on your TV set and design microprocessor circuits — the 
very first night— even if you’ve never used a computer before! 

ELF II featuring RCA COSMAC 

microprocessor/mini 

COMPUTER 

Stop reading about computers and get your hands on one! ELF II 
is an outstanding trainer for anyone who needs to use a computer 
to maximize bis or her personal effectiveness. But ELF II isn't just a 
trainer. Expanded, it can become the heart of a powerful computer 
system capable ol solving sophisticated business, industrial, scientific and personal 
finance problems. ELF II also includes the new Pixie Graphics chip that lets you display 
any 256 byte segment of memory on a video monitor or TV screen. Easy instructions got 
you started right away, even if you've never used a computer before. ELF II can be 
assembled in a single evening and you'll still have time to run programs including games, 
video graphics, etc. before going to bed! 




Learning Breakthrough! 

A Short Course On 
Microprocessor And 
Computer Programming 

Written For Anyone! Minimal Background Needed! 

Why spend a small fortune on a personal computer without 
knowing how to use its advanced capabilities? We ll teach you 
how to make ELF II respond to your needs, without waiting for 
someone to develop the software. Tbu learn, in eon-technical 
language, each of ELF Il's SI instructions so you’ll understand 
everything ELF II can do . . . and how to get ELF II to do it. It’s your 
chance to master an advanced personal computer quickly and 
painlessly, even if you’ve never used a computer before! 

SPECIFICATIONS 

ELF II features an RCA COSMAC COS/MOS 8-bit microprocessor 
addressable to 64k bytes with DMA. interrupt, 16 registers, ALU, 
256 byte RAM. full hex keyboard, two digit hex output display, 5 
slot plug-in expansion bus (less connectors), stable crystal clock 
for timing purposes and a double-sided, plated-tbrough PC beard 
plus RCA 1161 video 1C to display any segment of memory on a 
video monitor or TV screen. 

EXPANSION OPTIONS 
ELF II GIANT BOARD™ with cassette I/O, RS 232-C/TTY I/O, l-bit P 
I/O, decoders for 14 separate I/O instructions and a system 
monitor/editor* 4k Static RAM. Addressable to any 4k page to 
64k • Prototype (Kluge) Board accepts up to 36 IC's • Gold plated 
16-pin connector • Expansion Power Supply (Net required unless 
adding 4k RAM) • All of the above PC boards plug directly into ELF 
M's expansion bus. 

ELF II TINY BASIC 

Commands include SAVE, LOAD, ± . x ,+,(), 26 variables A-Z, 
LEI IF/THEN, INPUT PRINT, GO TO, GO SUB, RETURN. END, REM, 
CLEAR, LIST RUN, PLOT. PEEK, POKE. Comes fully documented. (4k 
memory required.) 
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— — — —i SENDTODAY! — — — — — 

NETRONICS R&D LTD., Dept. PC 1 0 (203) 354-9375 

333 Litchfield Road. New Milford, CT 06776 

□ YES! I want to run programs at home and have enclosed $99 95 plus $3 

p&h for RCA COSMAC ELF II kit LJ (4 95 for power supply required for ELF II kit 
□ $5 00 for RCA 1802 User s Manual 

□ $4 95 for Short Course on Microprocessor & Computer Programming 

□ ELF II connects to the video input of your TV set If you preferto connect ELF II to your 
antenna terminals instead, enclose $8 95 for RF Modulator 

□ $39 95 plus $2 p&h for ELF GIANT BOARD™ kit 

_ 4k Static RAM kit. $89 95 ea plus $3 p&h 

□ $17 00 plus $1 p&h for Prototype (Kluge) Board 

□ $34 95 plus $2 p&h for Expansion Power Supply kit 

_ Gold plated 86-pin connectors at $5 70 ea 

□ $64 95 plus $2 p&h for ASCII Keyboard kit 

□ $14 95 for ELF II Tiny BASIC cassette 

□ I want my ELF II wired and tested with the power transformer, RCA 1802 
User’s Manual and Short Course on Microprocessor & Computer Program- 
ming for $149.95 plus $3 p&h. 

Total enclosed (Conn res add tax) $ □ Check here if you are enclosing 

Money Order or Cashier's Check to expedite shipment 

NAME 

ADDRESS 




CITY _ 



STATE 
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SEALS is proud to announce... 



OVER 20000 

UP AND RUNNING 
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The amazing SEALS 8K memory 



April 1978 marked the second anniversary 
of the first Seals 8K memory. And over the past 
two years Seals has delivered more than 20,000 
8K memories. 

If you already own a Seals 8K board, you 
know about performance and dependability. 
But if you are still looking for a memory you 
can depend on, it's time you asked your local 
retailer about Seals reliability. Seals is the 
memory that works the first time, and every time. 

The Seals 8KSC pictured above is available 
in both slow (500 nsec.) and fast (250 nsec.) 
versions. There are also Seals 8K's for your 
6800 computer-the Seals 68KSC and 68KSC-Z. 
All Seals memory boards come assembled and 
tested and include gold edge connectors, 
sockets for all ICs, all address, control and data 
out lines fully buffered, and many more 
important features. 




Pictured above is the first Seals 8K Memory Board 
# S/N 0001 . The board that worked the first time. 



When the time comes for your computer to 
remember more, you'll want to remember 
Seals--the memory people. Seals product re- 
liability is a standard in the industry--the 
standard your system deserves. For perfor- 
mance and dependability you can count on, ask 
your retailer for memories and accessories 
from Seals Electronics. 

The board pictured below is the very first 
Seals 8K ever assembled--S/N 0001 . If you are 
a Seals 8K owner, you won't be surprised to 
know that this board has seen long and de- 
manding service and was still up and running 
in a TVA computer in Tennessee when it was 
removed to be photographed. 

Since Seals products are distributed through 
retailers throughout the country, we at Seals 
really don't know where all the 8K's are or how 
they are being used. If you already own a Seals 
8K, we would like to hear from you. Just drop 
a note to our Marketing Division at 10728 
Dutchtown Road, Concord, TN. 37922. 

If you would like information on the full Seals 
product line, and a list of retailers in your area, 
write to the same address or call (615) 966-8771. 

SEALS ELECTRODES 

INCORPORATED 
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The Mag-Ten Disk Drive by Computerware 



HALF THE SIZE 

OF CONVENTIONAL DRIVES 

Representing an entirely new approach to 
cost/performance mass storage, the Disk 
is a truly innovative design yet it uses 
proven state-of-the-art large disk technolo- 
gies to provide medium capacity removable 
disk storage. 

THE NEW 
MIDI-CARTRIDGE 

The removable disk is housed in its own 
cartridge, 11 inches square and less than one 
inch thick. Operators find this light (2.8 lb) 
flat cartridge easier to handle than the bulky, 
awkwardly-shaped older type cartridge. You 
can get nearly three times as many on a 
storage shelf compared with the 5440 types. 

TRUE TABLE-TOP 




In addition to the usual rack-mountable 
configuration, the removable disk drive can be 
supplied as a true table-top model weighing 
less than 40 pounds. 



The brushless DC motor and the spindle 
form a single integrated assembly: belts, 
pulleys etc, are eliminated. As a result disk 
speed control is more accurate, reliability 
improved, and maintenance simplified. 



ADVANCED TECHNOLOGY Servo Tracking 




High data accuracy is achieved by using 
servo-tracking techniques where the head 
servoes on to the required data track. 

Tracks contain pre-recorded servo data at the 
beginning of each sector. 

This does away with the cylinder transducer 
and therefore complicated thermal compen- 
sation devices and the costly calibration disk 
required for head changing and maintenance. 
Another major advantage of servo-tracking is 
to ensure full cartridge interchange compati- 
bility between the drives. 

Head Loading 

The head loaded position is controlled 
electromechanically. In the event of power 
failure or speed loss, the heads are rapidly 
unloaded inside the cartridge to avoid damage. 



High Density Packing 



Inside the cartridge is an industry-standard 
disk with a reduced diameter of 10.5 in. 

All other characteristics of the media remain 
unchanged. 

High density recording provides a capacity of 
5 MB preformatted data per surface, 10 MB 
per disk. 



Read/Write Circuits 



Recording code is M.F.M. Read and write 
clock, V.F.O., and Data Recovery are inte- 
grated into the drive circuits facilitating data 
exchange for the controller. 



For Price and Delivery Information, Contact: 



Clean Air 

The pressurized air-flow normally provided 
by a fan is generated by a combination of the 
high speed rotation of the disk (3600 RPM) 
and the specially designed internal geometry 
of the cartridge. All air circulation in the car- 
tridge passes through an absolute replace- 
able filter which retains particles over 
0.3 micron. 

Very Low Power 
Consumption 

The reduced size of the disk and consequent 
short head carriage displacement allows the 
use of a miniaturized voice coil actuator. 

This results in the very low power consump- 
tion of 100 Watts. 

MEDIA 

Although the drive employs high bit packing 
density, it requires only standard grade 
3336-type recording media. This is possible 
because media defects are dealt with at sector 
rather than track lever. Fifty spare sectors are 
provided on each surface, allowing at least 
that number of defect. In operation the drive 
signals to the controller the defective sectors 
identified during disk certification. 

RELIABILITY 

The concept is new yet the techniques used 
are now wellproven in high performance 
mass storage devices. 

Construction has been simplified to employ a 
minimum of parts; scheduled maintenance is 
unnecessary; there are no electronic/mechan- 
ical adjustments to perform; head replace- 
ment is simple without recourse to a C.E. 
pack; mounting of the disk spindle directly on 
motor eliminates belt/pulley replacement and 
adjustment procedures. 



(Dealer Inquiries Invited) 



O Computerware, Inc. 



214 West Southern Avenue 
Tempe, Arizona 85282 
(602) 968-6312 
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New disk drive packs 10 Megabytes in unit 

one-third the size of 
conventional 
drives. 



Controller for 
Microcomputer 



Systems 



Controller Card and 
SI 00 Bus Interface Available 

Real Time - internal halt 



Among the many applications of the D120, D140 mididisk 
drives one in particular is the disk drive used in association 
with a microprocessor-based microcomputer system. 

The addition of a controller to a disk drive constitutes a disk 
subsystem which is easily connectible to a microprocessor- 
based user system using an 8 bit input/output architecture 
bus. 

The ease of an interface connection is readily evident from 
various tasks managed by the controller, namely: 

— address management 

— sequential control of read/write operations 

— asynchronous data transfer by user in buffered mode 

— synchronous data transfer in real time 

— buffered data memory with 4 sector capacity 

— autonomous processing of defective sectors on media 

— format processing 

Main Features 

The controller is designed to work in three different modes 
of operation— buffered— real time, internal halt— and real 
time, external halt. 

Buffered Mode 

From one to four consecutive sectros are stored in a 
memory buffer. Memory capacity is IK— i.e., 4 x 256 bytes. 
Data transfer is made in asynchronous mode. If, during a 
write operation, the drive signals a media defect on one of 
the addressed sectors, the controller ensures correct 
defective sector processing by using the spare sectors 
reserved for this purpose at the end of the track. 



This second mode of operation requires no buffer. The user- 
system initiates a read or write operation for one to four 
consecutive sectors. The controller manages the entire 
operation and stops automatically as soon as the requested 
number of sectors has been processed. 

Data transfer is synchronous, at a rate of 916 
KBytes/Second with an 8 bit wide data path, (—parity bit) 
carried out in real time. 

Defective sector management can be carried out in two ways. 
Firstly, if a defective sector is detected, data is written into the 
sector following. 

Management is ensured by the controller. Alternatively, 
defective sectors may be handled by the user. In this case 
the controller stops at the faulty sector, dispatches a status 
flag over the interface to the user-system which can then 
process the defective sector by software; i.e., go to spare 
sector at the end of the track, or use another spare track 
reserved for this purpose, (generally, track 000). 

Real Time - external halt 

This mode of operation is also executed without the 
buffer memory. A read/write operation is initialized by the 
user-system for any number of sectors on the same track 
address. External halt is effected when the system signals to 
the controller an end of operation. In this way, it is possible 
to write one complete track, or, read a track several times. 
Data transfer and defective sector management are carried 
out in exactly the same way as in Real Time, internal halt- 
see above. 

Note: The different modes of operation described above are 
selected during manufacture. One controller is required per 
disk drive. 
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FEEDBACK 



More Shell Sort 

Dear Editors: 

There is a serious problem with the 
Shell sort (“Relocatable Routines”, PC, 
June 1978) when the number of num- 
bers to be sorted is a power of 2. To 
appreciate the problem, you must un- 
derstand how the sort works. Basically, 
the Shell sort divides the numbers to 
be sorted into subsets and sorts the 
numbers in each subset by the linear 
insertion sort. On each pass of the sort, 
the number of subsets decreases and 
the sort is complete when there is only 
one subset. 

For example, for ten numbers, the 
subsets on pass one are (1,6), (2,7), 
(3,8), (4,9) and (5,10). On pass two, 
the subsets (1 ,3,5 ,7,9) and (2, 4 ,6, 8, 

10) are each sorted and finally on the 
last pass all ten are sorted. 

This procedure is efficient because 
successive passes operate on more and 
more ordered sequences. However, if 
the number of numbers to be sorted 
is a power of 2, the numbers in even 
and odd positions do not interact until 
the last pass. Thus the last pass has to 
operate on two sorted but interlaced 
sequences. The last pass will then take 
order N 2 operations to sort, where N 
is the number of numbers to be sorted. 

For example, the numbers 8, 1,7, 2, 6, 

3.5.4 are sorted into the sequence 5,1, 

6.2.7 .3 .8.4 after pass two and the final 
pass works on a not-so-sorted sequence. 

Notwithstanding this problem, the 
Shell sort is a good sort. A shorter and 
to my mind clearer version of the algo- 
rithm in BASIC follows: 




150 GOTO 60 

160 — Next step in program 

My version is 15 statements versus 
20 statements in Irving’s version. I re- 
moved the variables H and HI , since 
H = L + J and HI = LI + J, and 
have used the relation INT (INT (N/2) 
/2) = INT (N/4) to simplify statements 
1440 to 1460 in Irving’s code. Since 
BASIC programs spend most of their 
time in interpretation, this results in a 
program about 10% faster. (See Figure 
1 .) When sorting a thousand numbers 
this amounts to half a minute saved in 
my version in a total of five minutes. 

If the numbers are almost sorted the 
difference in time can be as large as 
40%. 

Marvin R. Lipford 
Sherwood Park, Alberta, Canada 



10 J = N 
20 J = INT(J/2) 

30IFJC1 THEN 160 
40 LI = 0 
50 L2 = N - J 
60 L = LI + 1 
70 IF L>L2 THEN 20 
80 LI = L 

90 IF A(LK=A(L + J) THEN 60 
100 T = A(L) 

110 A(L) = A(L + J) 

120 A(L + J) = T 

130 L = L-J 

140 IF L>0 THEN 90 



Author's note: The problem with lists 
of length 2 n is well known. What hap- 
pens with such a list is that the Shell 
sort yields two separately ordered 
lists on the penultimate sort, which 
must be merged into the final ordered 
list on the last sort. 

My list lengths typically run from 
75 to 200. If a list happens to be ex- 
actly 128 (=2 7 ), I add one fallacious 
item to the list, which will end up out- 
side the real sequence. For instance, I 
would add Mr. Z. Z. ZZZZZZZ to an 
alphabetic list and 9E99 to a number 



list. There are other techniques (e.g., 
Boothroyd/Shell and Hibbard/Shell) 
which partition at other than a fixed 
1/2. As yet there is no study I am 
aware of that determines an overall 
most optimum partition technique 
by analytical methods. 

You have gone to a great deal of 
trouble to show a marginal gain over 
the fundamental Shell sorting tech- 
nique. I do not dispute your results - 
indeed, you have been so thorough 
that I could only replow ground that 
you have already pulverized! Most of 
the modern very fast sorting routines 
are “tree sorts” of one form or ano- 
ther. Woodrum’s algorithm (to which 
I referred in the article) is one of 
these. I must admit I do not under- 
stand the theory of tree sorts as well 
as I do that of interchange sorts. What 
is clear to me is that most tree sorts 
require a linking list and have complex 
programs. Since writing the article, 

I’ve discovered a tree sort (called “Tree- 
sort”, by Harold Lorin of IBM) that 
does not use a linking list. This makes 
it a somewhat less complex program, 
but less efficient. Several factors de- 
termine how efficient a sort will be 
(efficiency being the inverse of the 
time-to-sort, all other factors being 
equal). Among these are: length of 
list, mode of key (numeric or string), 
length of key, distribution of keys 
(range, clustering, redundancy), size 
of records and variability in size of 
records, plus the intended use of the 
output data. Most sort comparisons 
are based on random sequences, as 
was your comparison. 

In Sorting and Sort Systems (pp. 
167-173, Addison-Wesley, 1975), Har- 
old Lorin compares several sort tech- 
niques. Using sample sizes of 100, 1000 
and 5000, with data random, ordered, 
half ordered (1/2 increase, 1/2 decrease), 
interleaved and with duplicates, he ex- 
ercises sort routines called: Singleton, 
Quickersort, Treesort, 2 versions of 
Shell sort differing in partitioning logic, 
a Stringsort and a Shuttlesort, Single- 
ton is a compound sort using sifting for 
short partitions and Quickersort for 
long partitions — a very complex pro- 
gram. Quickersort is a tree sort with 
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Now, Artec has 



8K-32Kof static RAM memory. Fully assembled or in kit form. 



No matter what your needs, Artec has a 
memory board for you. You can start with 8K 
of Tl 4044 memory on a 5.3" x 10" card and 
work your way up to a full 32K in 8K 
increments. The access time is only 250ns. 
The memory is addressable in 4K blocks 
and is perfect for SI 00 and battery aug- 
mented systems. The Artec 32K Expand- 
able Memory has four regulator positions, 
bank select and plenty of room for all 
necessary support hardware. It uses less 
than 1 amp per 8K of memory (3.9 for 32K), 
and only +8 volts. 



For five years Artec craftsmanship and 
reliability has been proven in tough industrial 
use. Now, you too can enjoy breadboards 
and memories that will work time after time. 
Send for an Artec board, your order will be 
sent the same day as received. 




Kit: Board & Fully Assembled Board: 

8K of memory— $285.00 8K— $31 0.00 

8K add on —$250.00 16K— $545.00 

Full 32K board— $935.00 24K— $790.00 

32K— $985.00 




GP1 00 — $20.00 

Maximum design 
versatility along with 
standard address 
decoding and buffer- 
ing for SI 00 sys- 
tems. Room for 32 
uncommitted 16 pin 
IC’s, 5 bus buffer & 
decoding chips, 1 
DIP address select 
switch, a 5 volt reg- 
ulator and more. High 
quality FR4 epoxy. 

All holes plated 
through. Reflowed 
solder circuitry. 

WW1 00— $20.00 

A wire wrap bread- 
board, similar to the 
GP100. Allows wire 
wrap of all sizes of 
sockets in any sizes 
of sockets in any com- 
bination. An extra 
regulator position for multiple voltage appli- 
cations. Contact finger pads arranged 
for easy pin insertion. 



Buffering Kit — $12.65 

All the necessary components to bootstrap 
any Artec board into your system. Buffering 
I/O, DIP switch heat sinks and every support 
chip you need. 



TO ORDER: Use your Mastercharge or 
BankAmericard. Or just send along a money 
order. We can accept only U.S. currency. 
Please include $3 handling on all orders. 
California residents add 6.0% sales tax. 

FOR MORE INFORMATION: For more in- 
formation about these or any of Artec’s com- 
plete line of circuit boards or for either indus- 
trial or personal use, please call or write. A 
catalog will gladly be sent. 



Please send me: (Include Quantity) 
32K GP100 WW100 

□ I’ve enclosed a money order. 

□ Mastercharge No. 

Exp. Date 

□ BankAmericard No. 

Exp. Date 

Name 

Address 

City State Zip 

Calif. Res. add 6% Sales Tax $3.00 Handling End. 
10% discount for students & computer club members. 



dRTCC €L€CTROmC9, IMC. 

605 Old County Rd.,San Carlos, CA 94070 
(415) 592-2740 
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Visit Artec at the Midwest Personal Computing Show in Chicago. 
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linking list and Treesort is link-list-less. 
Stringsort is a natural two-way merge 
and Shuttlesort is a version of sifting. 
As one would suspect, the tree sorts 
come out high on the list for efficiency 
(i.e., short sort times). The Shell sorts 
list as numbers 6,7; 1 1 ,12; 15,19; (in 
increasing list size sequence) in a total 
of 21 ratings. Thus for short lists (ap- 
prox. 100) the Shell sort (your version 
or mine!) is quite efficient. Interesting- 
ly, the Treesort (unusual because of its 
lack of a linking list) ranks behind both 



Shell sorts for a list length of 100, but 
ahead of both for a list length of 1000. 
Hence, for short lists, the Shell sort is 
quite efficient and relatively short to 
program (again, either your version or 
mine). But all of the Shell sorts lose 
out to the various tree sorts when the 
list length becomes really long. Most 
personal computer operators will not 
reach tills limit, however, since they 
will have run out of data memory first! 

I appreciate the information on 
your more efficient version of the Shell 
sort and will put it in my library in 
lieu of the version I had previously 
used. But since there is only a small 
difference in the performance of the 
two routines, I don’t intend to replace 
the old routine in completed programs 
unless they need to be rewritten for 
some other purpose. — Robert Irving 

Computer Costs 

Dear Editor: 

After having read many different 
magazines for quite a number of issues, 
I’ve sadly come to the conclusion that 
very very little is being done by maga- 
zine publishers in a much neglected 



area. The various magazines devoted 
to expanding the usage of microcom- 
puters for the home and small business 
markets generally do a good job, but 
are missing an area that really needs 
help and when fulfilled would greatly 
increase the usage of microcomputers. 
Many thousands of people in the 
United States and abroad read these 
magazines even though they do not as 
yet own even the smallest microcom- 
puter. Many readjust because they are 
interested, but the majority, I feel 
read in the vain hope that somewhere 
they will find a method that will 
allow them to buy a system such as 
the ones they read about. 

What I am trying to say is this: 

“Why aren ’t you, the supposed passers 
of knowledge, helping to show others 
how to finance microcomputers?” Oh, 
sure there are lots of “How to buy a 
Microcomputer” articles, but none of 
them give even the smallest idea of how 
to afford such large sums of money. 
The cost of $3500 to $7500 for a 
rather sophisticated system is so high 
that no one from the upper low to 
lower middle income groups can pos- 
sibly afford such a system. The month- 
ly payments for three or four years 
would be much too high to come out 
of the family budget and none of us 
have a savings account that contains 
that much money. 

How then, can we afford such a sys- 
tem? (1) Steal the money needed - 
possible, but illegal. (2) Steal the com- 
puter — also possible, but also illegal. 
(3) Save the money from an already 
small budget — 1999 A.D. and still 
no computer. (4) Buy one small por- 
tion of the system and expand when 
possible - this is as bad as trying to 
save the needed money (Hello, 1999). 
(5) Buy a small system (very small) 
and just forget about the big one — 
practical but not worth much; a small 
system just won’t handle the load. Why 
spend money for something that just 
won’t do what you need? (6) Get a 
part time job and use this money — 
part time jobs don’t pay much but 
this is better than trying to save the 
money from the budget. (7) Find some 
use that will allow the system to earn 
its own keep — good idea but it better 
work. I’d hate to try and make $250- 
a-month payments out of my budget 
if it fails. 

And last but not least: (8) Forget 
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Radio Shack’s personal computer s ystem? 
This ad just might make you a believer. 



You can’t beat 
the 4K system at 

$599 



. . . or the step-up 
16K system at 

$899 




TRS-80 “Breakthru” 

• TRS-80 microcomputer 

• 12" video display 

• Professional keyboard 

• Power supply 

• Cassette tape recorder 

• 4K RAM, Level-1 BASIC 

• 232-page manual 

• 2 game cassettes 




TRS-80 “Sweet 16” 

• Above, except 
includes 16K RAM 



... or the fast 
4K/printer system at 

$1198 




TRS-80 “Educator” 

• Above, except 
includes 4K RAM and 
screen printer 



...or the Level-ll 
16K/printer/disk 
system at 



$2385 




TRS-80 “Professional” 

• Above, except 
includes 16K RAM, 
disk drive, expansion 
interface, and 
Level-ll BASIC 



So how are you gonna beat the system that 
does this much for this little? No way! 



. . . The amazing new 
32K/Level-1 1/2-disk/ 
line printer system at 

$3874 




TRS-80 “Business” 

• Above, except 
includes 32K RAM, 
line printer, 
and two disk drives 



Get details and order now at Radio Shack stores and dealers in the USA, Canada, UK, Australia, Belgium, Holland, France, Japan. 
Write Radio Shack, Division of Tandy Corporation, Dept. C-047, 1400 One Tandy Center, Fort Worth, Texas 76102. Ask for Catalog TRS-80. 



Radio /haeK 

Prices May Vary at Individual Stores and Dealers The biggest name in little computers 
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the whole idea! Just about the only 
thing left, but I don’t really like it as 
it rates below theft. 

Jeff Thomas 
Beaver Falls, PA 

Editors’ note: You bring up a good 
point, Jeff. Although microcomputers 
are inexpensive compared to what 
equivalent computing power would 
have cost just a few years ago, they’re 
still rather expensive for most budgets. 
And unfortunately, there’s no simple 
way to raise that kind of money. (One 
of our editors sold his car and used the 
money to buy a computer.) Your letter 
covers the ways most people buy their 
computers. We offer two more sugges- 
tions: 1) Investigate used computers, 
both from stores and from individuals. 
Perhaps you can locate someone in 
your local computer club who’s about 
to buy a new computer and will sell 
you his old one at a discount. 2) Use 
your computer in your regular business 
(as opposed to starting a special 
“Lemonade Computer” business). 



Time and money you save can let the 
computer pay for itself. And you can 
play Star Trek after hours. 

Perhaps you’ve set your sights too 
high. Few of us actually own our 
“dream systems”; we have a constant 
itch for more memory, a better printer, 
another floppy drive. And most of the 
lucky ones who now have full-blown, 
64K, multi-floppy systems with fancy 
printers started small and bought addi- 
tional peripherals as they could afford 
them. 

Personal Computing recently ran a 
story showing how to build a computer 
for just a few hundred dollars (see “Elf 
II: A Small Beginning”, May 1978). 
Also, as we have reported in “Comput- 
er Chess”, August 1978, Steve Stuart 
of Mountain View, CA, built a home- 
brew, “metal box” with 2650, 2K 
RAM and other parts for a total cost 
of S85. He programmed it to play 
chess, entered it in the San Jose Micro- 
computer Chess Tournament in March 
of ’78 and wound up with one win, 
one draw and three losses playing 



The Case of 
the Missing Lines 

Dear Editors: 

I started to enter Herbert Schildt’s 
Stock Analysis program appearing in 
his article “Wall Street Wallop” in 
your May 1978 issue of PC. After a 
few hours of loading, I reached line 
1260 in the Stock Access program list- 
ing and found there should be about 
20 more lines of statements. These 



would include such items that appear 
in the program run that was shown, as, 
Standard Deviation, S2; Correlation, R; 
Volume Average, A2; and Yield Aver- 
age, A4. 

Edward M. Benford 
Hawthorne, NY 

Editor’s note : Reader Benford is right. 
Actually, 28 lines of the Stock Access 
program were accidentally omitted. 
They are shown below, and follow line 
1260 of the program. - D. W. 



1270 ! 

1280 ! I AB<15> t ■STANDARD DEVIATION-* • 54 , " "rSl 
1290 ! 

1300 ! TAR< 15) r "CORRELATION* " »R 

1310 ! 

1 320 ! TAB < 1 5 > » " VOLUME AVERAGE : “ r A2 

1330 ! 

1340 ! TAB (IS) > "YIELD- AVERAGE! 7.' r A4 

1350 ! 

13 AO INPUT "M 0 R E ? "»Q4 
1380 G08UB 1410 

1390 IF 04*" Y * THEN 1395 ELSE 1450 
1395 IF K“1 THEN 100 ELSE 760 
1400 !CHR*<27> r "#" 

1410 G4- ! G4 (1*1) 

1420 RETURN 

1430 ENTER PARAMETER! "» 

1440 RETURN 

1450 INPUT "DONE WITH SEARCH ! BO IT AGAIN ?"» 04 

1460 GOSUB 1410 

1470 IF 04 * "Y 1 THEN 100 ELSE END 
1500 BUSUB 1400 
1510 !\!\!\! 

1520 !TA»< 15) » "THROUGH-OUT USE YES» NO* GREATER THAN r LESS THAN" 

1530 ! 

1540 ! TABUS) r" ALSOr BO NOT USE D 0 L L A R S I G N S " 

1550 ! \ INPUT * TYPE ' YES ' AND RETURN TO BEGIN" *04 

1560 RETURN 

READY 



against some $3500 machines. Small, 
sure. Incomplete, sure. But it’s a be- 
ginning. 

Buying a computer is basically no 
different from buying a car or fancy 
stereo. If you really want the item, 
you’ll Find a way to Finance it. Good 
luck! -D.W.&H.S. 



Recursive 
Budgeting Bug 



Dear Sir: 

I have spent a great deal of time 
converting Gene Dial’s recursive budget- 
ing program (May/June ’77) to North 
Star BASIC. 

The author’s comments in the No- 
vember/December ’77 issue not with- 
standing, there appears to be a very def- 
inite error in the allocation of variable 
expense. You may test this for your- 
self by running a total for the variable 
expense column on page 55. This 
Figure is $198, which is $63 less than 
the amount in the Interim Summary 
table. The error is carried over into 
the final variable expense figures. The 
total for the period -variable expense 
on page 56 is $65 1 not $684, a dif- 
ference of $33. 

I tried Mr. Nesenjuk’s (November/ 
December ’77) Fix with no improve- 
ment noted. I would be interested in 
Mr. Dial’s explanation of the discrep- 
ancies in the totals I’ve pointed out. 

If anyone has a Fix for this problem 
I would like to hear about it. 

James Tate 
Lubbock, TX 

Author’s Note: The Recursive Budgeting 
Program is being totally revised for in- 
clusion as a program in CRAS (Check 
Register Accounting System). The First 
installment of the CRAS system ap- 
peared in the August issue of PC, and 
the second installment appears this 
month. 

Tying recursive budgeting to the sys- 
tem makes possible monthly reports 
comparing the budgeted amounts in 
each account to what was actually 
spent (or received), thus giving the 
program considerably more value than 
the previously published version. 

- O.E. Dial 







) OK MACHINE & TOOL CORPORATION 

'3455 Conner St., Bronx, N.Y. 10475 • (212) 994-6600 • TELEX 125091 



BATTERY OPERATED 

(2) Standard "C” Ni Cad Batteries (not included) 

INTERCHANGEABLE BITS &SLEEVES 
(not included) 

REVERSIBLE ROTATION 
For unwrapping, reverse batteries 



• BACKFORCE OPTIONAL 
Model BW928-BF $52.95 

• POSITIVE INDEXING 

• LEIGHT WEIGHT 
•LEXAN ™ Housing 



•lexan " general electric 



WIRE -WRAPPING 






MODEL BW928 



BATTERIES NOT INCLUDED 
BIT & SLEEVE NOT INCLUDED 






What you should know 
about the Seals Retail Program. 




The performance-packed family of Seals products featuring (lower left to right) BBUC, 4KROM, 8KSC, 1 6KSC, (middle left 
to right) 68EXT large and small, 68WWC, 68KSC, 88WWC, 88EXT (top) PUP-1 computer. 



At Seals Electronics we believe in specialization. 
We concentrate on manufacturing a reliable line of 
microcomputer products so that you, the retailer, 
can concentrate on sales. 

When you are a Seals dealer you can depend on 
Seals for: 



The 1977 Computer Store Survey published by 
Image Resources gave Seals Electronics consis- 
tently high ratings in the areas of product image, 
value to customers (product reliability and docu- 
mentation), and dealer interface with manufac- 
turers. 



• Dependable, quality hardware with an 
industry wide reputation for excellent per- 
formance. 

• A marketing program designed to support 
you at the point-of-sale. 

• Price margins that give you the best pos- 
sible advantage and recognize that you 
need profits to operate. 

• A staff of marketing and technical special- 
ists who are interested in you and your 
business. 



We are proud of our record with retailers and are 
working hard to improve our position in the indus- 
try. We would like to work with you. 

For current literature on the Seals microcomputer 
product line and/or more information on our retail 
program, call or write our Marketing Department, 
Seals Electronics, 10728 Dutchtown Road, 
Concord, TN 37922, (615) 966-8771. 

Dealer support is more than just words to us. 



The people at Seals have been in the microcom- 
puter business for a long time. We know that the 
computer retailer needs and deserves the very best 
possible support from a manufacturer. We arecon- 
stantly on the alert to improve our retail program. 
Seals works with you to increase your sales 
and assure you satisfied customers. We don't ask 
that you be a manufacturer (all our products are 
available assembled and tested) and we know you 
don't want us to be a retailer. 



SEALS 



ELECTRONICS 

INCORPORATED 
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RANDOM ACCESS 

Who Was That Robot You Were Out With Last Night? 



If you attended the Small Busi- 
ness Exposition in Boston, as I 
did one day this past June, and 
talked directly to a robot, it 
wouldn't be funny. Robots, ac- 
cording to the company that 
rents them out, are destined to 




take over the world and replace 
humanity. I have nothing against 
robots — I think they’re okay as 
far as they go. Personally, I be- 
lieve they would make lousy 
people. They're too serious — too 
business-like. They would never 
think of taking ten minutes off 
and sneaking down to Charley's 
Bar and Grill for a fast boiler- 
maker (shot of whiskey with 
beer for a chaser). 

If I have one emotion towards 
these tin cans I suppose it is one 
of pity. I feel sorry for them. 

If one happened to creak its way 
onto a crowded subway car during 
rush hour I would stand up and 
offer it my seat, even though the 
model I saw is in a permanent 
stand-up position. 

Furthermore, I have a subjec- 
tive philosophy (philosophy you 
think up yourself) about robots. 
My subjective philosophy about 
robots is that, sure, they may in- 
herit the earth some day when 



we're all gone, the way we inher- 
ited it from the salamanders. But 
what fun are they gonna have? 
With a world full of clumsy, 
sealed, sardine-cans with no sar- 
dines inside what good are they 
to themselves? What would be 
their purpose — to live forever? 
Big deal! The Rocky Mountains 
will live forever but who cares? 

Anyway, when I heard that a 
robot had come to town I decid- 
ed to go down and have a chat 
with it. The business exposition 
was taking place at Commercial 
Pier on Boston’s Waterfront and 
it was nice to get away from the 




city’s automobile exhausts and go 
there to get a whiff of the fresh 
salt air, if for no other reason. 

The robot had been hired to 
attract visitors to the show, the 
way fly paper attracts curious in- 
sects. The robot is a good example 
of how you make computers 
work for you. Just stick 'em into 
something that will go "whirrr!" 
Then sit back and count the mon- 
ey that rolls in. Each robot has in- 
side its guts one of these comput- 
ers which, when properly program- 
med, causes the robot to perform 
the task assigned it. The only lim- 
it on what the robot will do is 



linked to the limit of the program 
you enter into the computer. 
Programs, of course, are limited 
in their size by the size of mem- 
ory in the computer. 

“Hello," I said to the dumb- 
looking contraption that resem- 
bled a cone-shaped, silver-colored 
New Year's hat. It was rolling 
noisily across the floor offering 
gear-controlled, jerky handshakes 
to anyone brave enough to re- 
spond. The machine stopped when 
it reached my vicinity, lights flick- 
ering through its translucent cone- 
tipped dome. It came to a halt a 
foot or two away, its featureless 
face staring vacantly at me, I 
suppose. Attached to its body was 
a sign which read, "Hello, I am 
Klatu. What's your handle?" 

"Are you the real Klatu? I 
asked starting the conversation 
and pronouncing the name with a 
soft "a" like in "bar". Harvard 
had left the impression on me. 

A guide, Johnny Chewminj, 




standing nearby whispered into 
my ear. "His name is Klatu!" he 
said using the "a" of "day". 

"How did it ever get such a 
name?" Klatu waited impatiently, 
its lights flickering nervously. 

"That was the idea of our pres- 



Illustrations by David Gardner 
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ident, Tony Reichelt, who re- 
versed the command ‘You Talk’ 
using the letter V for ‘y-o-u 1 ." 

Klatu, I learned from guide 
Johnny, is one of a family of 30 
such robots, produced by Quasar 
Industries of 59 Meadow Road, 
Rutherford, NJ. 

I looked at the sign again. 

“Sorry. Are you Klatu?' 1 

“Yah!" said the robot, its mono- 
tone voice emerging from some- 
where around its navel. “I’m 
Klatu!” It sounded as though it 
had caught a cold in its nose, 
which was a surprising sound be- 
cause Klatu had no nose. 

“Say something intelligent, 
Klatu?” I said. Frankly, I have no 
idea of how to converse with ro- 
bots just as I have no idea of how 
to talk to sparrows although I 
carry on long conversations with 
them. 

“Sure. Whaddya want me to 
say?” 

“What do you think of life on 
this planet?” 

“My name is Klatu.” 

“How old are you?” Profound 
questions obviously, were not 
handled easily by robots. 

“How old are you ?” Klatu 
threw the question right back into 
my face. 

“I’m two years old,” I said cap- 
riciously. “How old are you?” 
“How old are you?” repeated 
Klatu again. Evidently it was stuck 
in a program sub-routine and 
couldn't get out. 

“Say something else,” I said. 
“You’ve got an electric camera 
in your hands,” said Klatu. “Can 
I take it out for a date tonight?” 
“Do you have any brothers or 
sisters, Klatu?” 

“My name is Klatu. Your cam- 
era looks really loaded, wow!” 

“Do you have a mother or fath- 
er?” 

“Well developed, too.” 

“You're not answering the 
questions, Klatu!” 

“My name is Klatu. I bet she's 
all wound up!” 

“Snap out of it,” barked John- 
ny to Klatu in a stern voice. “Some- 
time he goes off on his own prog- 
ram tree search,” he said to me, 
“and we can’t get him back.” 

The words “Snap out” must 



have been a recognition code be- 
cause Klatu lapsed into a stony 
silence refusing to utter even a 
faint sigh. After a few minutes of 
this, I rapped sharply on the ro- 
bot’s tin housing. It was like rap- 
ping on a tomato juice can. 
“Klatu? You still in there?” 

“Yes are you still there?” 

“Yes. Okay Klatu. Tell me 
something about your sex life?” 
“Are you still there? I thought 
I wasn’t supposed to start for an- 
other half hour.” 

Johnny the guide explained 
that Klatu worked by its own 
clock and had been programmed 
to begin functioning in about half 
an hour when the mayor of Bos- 
ton was scheduled to arrive. 




Starting before the scheduled 
time was upsetting him. 

“How does he know when to 
start?” I asked. 

“We told him that through the 
program,” replied Johnny. “We 
tell him everything. He's very cur- 
ious. Wants to know what's going 
on all the time.” 

Klatu, one of a family of 30 
different robots, is produced 
and marketed by Quasar Indus- 
tries of Rutherford, NJ. Other ro- 
bots in the series are called “Sen- 
try Patrol Robots,” “Sales Pro- 
motional Androids,” “Automat- 
ons,” and “Para-Medic Robots.” 
Klatu, when not programmed to 
function at trade shows, works as 
a “Domestic Android.” Quasar 
claims its robots are capable of 



performing complex duties such 
as tracking down building in- 
truders, immobilizing adversaries, 
speech recognition of five dif- 
ferent people, serving dinners, 
and performing a multitude of 
other tasks that one normally 
might find mentioned only in 
science fiction. Whether or not 
Quasar's robots actually perform 
their tasks without remote con- 
trol and guidance is difficult to 
determine as the company does 
not divulge information on “how 
it does it”. Identifying people 
through speech recognition by 
one of its Sentry Robots is a 
highly advanced form of comput- 
er research. One can’t help but 
wonder how Quasar accomplish- 
es this task through microcomput- 
ers. At the present, the leading 
researcher in voice recognition 
on big computers is Dr. Arthur 
Samuel of Stanford University 
who has given up computer- 
checkers to study the problems 
of voice recognition. This sub- 
ject, claims Dr. Samuel, offers a 
far more difficult challenge in 
artificial intelligence than does a 
checker game. In the light of Dr. 
Samuel's advanced research on 
giant IBMs one must look with 
great curiosity, at Quasar's claims 
that this complicated tree search 
is performed in its rather simpli- 
fied micro-programmed robots. 

— Harry Shershow 



Industry Report 

Persona! Computing Industry Re- 
Port , a new monthly newsletter, 
provides news, market analysis, 
product reviews, company pro- 
files, technology forecasts and 
applications case studies. Five ma- 
jor applications areas — business, 
professional, education, hobby 
and home — are included. Each 
edition of the newsletter contains 
analysis and comment on hard- 
ware, software, peripherals, micro- 
processors, memory, retail stores, 
trade shows, technical confer- 
ences and other areas. 

Additional information on 
PCIR can be obtained from Van- 
tage Research, 770 Welch Road, 
Palo Alto, CA, 94304. 
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Minority Computing 

Minority contractors throughout 
the United States are taking ad- 
vantage of a small computer to 
help them hold down costs and 
stay on schedule. 

The IBM System/32 computer 
gives small minority-owned con- 
tracting firms a management sys- 
tem that had been available only 
to very large businesses, said Dick- 
ie S. Carter, Presicjent/Executive 
Director, Minority Contractors 
Assistance Project, Inc. (MCAP). 

MCAP is a private, non-profit, 
Washington-based corporation 
which provides financial and 
technical assistance to minority 
contractors in a number of U.S. 
cities. 

Said Carter, “We're not re- 
formers. What we are doing with 
the computer is helping minor- 
ities become more competitive 
through better management. And 
they are doing things with this 
system to control construction 
costs that are as sophisticated as 
anything in the industry today." 

According to Carter, a contrac- 
tor in cities such as Atlanta or Los 
Angeles can tie into MCAP's com- 
puter in Washington, DC, from 
an office trailer at a job site. The 
contractor transmits information 
including estimates, budgets, pro- 
duction schedules and progress 
reports to the Washington office 
through terminals and telecopiers. 

The information is received in 
DC and entered into the system, 
which is programmed to monitor, 
update, compare and analyze each 
line item of work in a construc- 
tion project. Within an hour the 
contractor has a computer-pro- 
duced report completely analyz- 
ing the job's progress. The report 
also indicates any problem areas 
so the contractor can take im- 
mediate corrective action. 

"The system not only helps 
the minority contractor perform 
as well or better than the larger 
firms, but helps him get the job," 
said Carter. "The system pro- 
vides the contractor with infor- 
mation that helps him obtain 
bonding and working capital. 

When the contractor presents a 
bank or bonding agent with a 



complete computer-generated 
cash flow analysis, he makes a 
very favorable impression. He 
may then display a computer 
construction schedule using the 
critical path method and offer to 
update both reports as the job 
progresses. This frequently pro- 
duces the bonding or working 
capital he needs. 



"Our overall objective is to 
get the minority contractor so 
well managed and organized that 
he doesn’t need us," Carter added. 

Since it was founded in 1970, 
the organization has worked with 
nearly 2000 minority contrac- 
tors ranging from one-man oper- 
ations to those with over 60 
employees. 



Computer aids anthropology students 



Anthropology students at Stan- 
ford University now have a com- 
puter helping them learn popula- 
tion growth and demography 
principles as well as teaching them 
programming. 

Anthropology, once a qualita- 
tive study, found an increasing 
need for data processing — par- 
ticularly in statistical studies, such 
as demography. These studies of- 
ten entail collecting huge quanti- 
ties of data. An ongoing demo- 
graphic study at Stanford of 
Taiwanese families covers 50 
years and tens of thousands of 
subjects, analyzes trends in 
Taiwanese marriage patterns, fer- 
tility and mortality rates, family 
size, land holdings and so forth. 
This kind of work is nearly im- 
possible to do manually. 



different models, the department 
bought a Hewlett-Packard 9800 
System 45 desktop computer. 
Included in the purchase was an 
HP 9871A Impact Printer and an 
HP 9872A four-color plotter. 
Both are used for producing cam- 
era-ready manuscripts and charts 
for publication. 

Faculty members say the ma- 
chine is very popular on campus, 
particularly for people learning 
to program. Computer time has 
to be scheduled in advance. 

The faculty uses the computer 
for text editing also. Technical 
papers are composed and edited 
on the computer, using graphics 
software to produce bar graphs 
and other illustrations. Error cor- 
rection is easy — the system 
prints syntactical errors almost 




The Anthropology Department 
at Stanford had long used the 
University's main computer fa- 
cilities, particularly for large scale 
problems. However, the faculty 
began to realize that a small in- 
house system dedicated solely to 
the department was needed. 

After investigating a number of 



instantly. The graphics option 
produces illustrations more ac- 
curately and at least 10 times 
faster than by hand. 

Future plans include the ac- 
quisition of an HP 9885 Flexible 
Disk to enlarge the system's data 
base capacity and enhance its 
text processing speed. 
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Mighty Micro Mouse 

Engineers worldwide have been 
busy developing electronic mice 
to enter in the “Amazing Micro 
Mouse Maze Contest" sponsored 
by Spectrum Magazine and Com- 
puter Magazine. Approximately 
6000 entries have been received. 

The electronic mice are pro- 
grammed to run through a secret 
maze which is changed for each 
regional competition. Specifica- 
tions include no “umbilical cord" 
and no remote control. The 
mouse can be propelled by bat- 
teries, electric motors or mechan- 
ical springs, and may use micro- 
computers for intelligence. Al- 
though the mouse does not have 
to look like a real mouse, it can 
not fly, jump or climb over maze 
walls and must literally negotiate 
the maze. 

The first trial run took place 
at the National Computer Con- 
ference’s Personal Computing 
Section in Anaheim, California, 
June 6 to 8. Because of tech- 
nical difficulties, only six official 
mice entered out of 54 original- 



ly scheduled. One contestant’s 
mouse made it through the maze 
in 51.4 seconds; another did it in 
4 minutes and 32.48 seconds. 

Competitions are tentatively 
planned for major electronic 



trade conventions around the 
country this year and next. The 
final competition will take place 
in June 1979 at the National 
Computer Conference in New 
York City. 




Building better circuits for tomorrow 



Recent results from several lab- 
oratories show increased promise 
for the development of ultra-high 
performance logic and memory 
circuits for computers, according 
to June Physics Today. Aside 
from the very fast switching 
speeds of these new circuits, the 
amount of heat they generate is 
typically thousands of times less 
than in high-speed semiconduc- 
tor circuits. Consequently, the 
new circuits can be packed closer 
together, further improving com- 
puter speed by decreasing the 
time for an electrical signal to 
travel from one circuit to another. 

Groups working at IBM in 
Yorktown Heights, NY, and in 
Zurich, and at Bell Laboratories 
in Murray Hill, NJ, recently an- 
nounced results of their research 
on these circuits, which employ 
Josephson junctions instead of 
semiconductors. A Josephson 
junction consists of two super- 



conductors separated by a thin 
insulating layer. It operates, as do 
all superconductors, at tempera- 
tures close to absolute zero 
(-273°C). 

Named after Brian Josephson, 
the British physicist who won the 
Nobel prize in 1973 for predic- 
ting the effect upon which the 
operation of these circuits is 
based, Josephson junctions have 
found other applications in ex- 



The 23 million American adults 
who are functionally illiterate 
now have an opportunity to 
catch up quickly, according to 
initial test results of a nation- 
wide study conducted by Control 
Data Corporation. 

At one of the eight locations 
where students were given the 
Basic Skills Learning System de- 



tremely sensitive devices for 
physical measurement of, for ex- 
ample, magnetic fields. 

Other groups working on 
Josephson-junction computer 
elements are at Texas Instru- 
ments, Sperry Research Center, 
Aerospace Corporation, Hughes 
Research Laboratories, the Na- 
tional Bureau of Standards, the 
University of California at Ber- 
kely, Fujitsu Laboratories in 
Kawasaki, Japan, and Nippon 
Telegraph and Telephone in 
Musashino, Japan. 



veloped by Control Data Educa- 
tion Company, adults gained, on 
the average, one school year in 
reading in less than 12 hours — 
7V2 hours on the PLATO com- 
puter-based education system, 
plus 3% hours of outside study. 
Adults jumped IV2 grade levels 
in math in less than 20 hours — 
13 on the PLATO system and 6V2 



PLATO teaches illiterate adults 



Illustration by Susan Howard 
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hours in outside study. 

Dr. Peter J. Rizza, Jr. f Control 
Data’s educational consultant 
who developed the Basic Skills 
Learning System, termed the test 
results “the first good news about 
education for that population in 
a decade.” Dr. Rizza said, “The 
early results also reveal that stu- 
dents are extremely motivated 
when using Control Data’s Basic 
Skills Learning System delivered 
on PLATO. The dropout rate in 
other remedial programs for func- 
tionally illiterate adults reaches 
as high as 50 percent. The drop- 
out rate for our program is less 
than 5 percent. 

“These test results are par- 
ticularly significant since they 
very well may be the first time 
some of these adults have ever 
succeeded in anything. So what 
the results really show is that 
basic skills taught by PLATO may 
be successful where no other pro- 
grams have been,” Dr. Rizza 
added. 

The Basic Skills Learning Sys- 
tem is intended primarily for 
young adults, ages 16 to 24, who 
are functionally illiterate, which 
HEW defines as a proficiency 
level lower than eighth grade. The 
program includes math, reading 
and language skills for grade levels 
4 to 8. Up to 75 percent of the 
Basic Skills Learning System is 
presented on Control Data 
PLATO, a computer-based educa- 
tion system. Under development 
since January 1977, the Basic 
Skills Learning System will be 
made available for schools, adult 
education centers and correc- 
tional facilities. 

Also under development by 
Control Data is a curriculum pro- 
gram designed for students who 
have completed the Basic Skills 
Learning System and are seeking 
a G.E.D. (General Educational 
Development) certificate, the 
equivalent of a high school 
diploma. 

The PLATO system provides 
self-paced, individual instruction 
for a broad range of education 
and training needs. It can display 
lesson materials on a terminal 
screen in the form of animated 
graphics, drawings or text. 



PLATO immediately responds to 
students, who can communicate 
with the system through a key- 
board or by pressing a fingertip 
on the terminal screen, according 
to Control Data. 

Through these two methods of 
communication, students answer 



questions, make choices, change 
the displayed information or ask 
for help. In 0.2 seconds, PLATO 
flashes a response: “Fantastic, 
you got it,” or “That's not right, 
look at the help sequence,” or 
whatever comment the lesson 
author has designated. 



Japanese Mini /Micro Show 



On the heels of recent Japanese 
forecasts for increased produc- 
tion of electronics and mini/mi- 
crocomputer equipment comes 
the announcement of a timely 
exhibition in Japan — Interna- 
tional Microcomputers/Minicom- 
puters Microprocessors '79/Japan 
(IMMM ’79 Japan), January 24- 
27, 1979, at Tokyo’s Harumi Ex- 
hibition Center. 

Lower tariffs effective since 
last March on computer, compo- 




nent and accessory imports make 
the Japanese market attractive to 
U.S. and overseas producers. And 
now, with the organization of 
IMMM '79 Japan in January, in- 
ternational suppliers have a mar- 
keting vehicle to the Far East, a 
region where mini/microcompu- 
ter demand is expected to sur- 
pass that of the U.S. by 1985. 

The European IMMM show has 
been a success for two years run- 
ning. Visitors from 38 countries 



attended the 1977 exhibition in 
Geneva, Switzerland. 

Like its counterpart in Europe, 
IMMM ’79/Japan is expected to 
attract a qualified audience from 
a wide range of companies which 
incorporate mini/microcomputer, 
microprocessor, peripherals and 
components into OEM machinery 
and equipment for many indus- 
tries. 

And as a bonus, a sizeable con- 
tingent of electronics engineers, 
designers and manufacturing spec- 
ialists is expected to attend since 
the inaugural IMMM show will be 
held concurrently with Japan’s 
electronics packaging and produc- 
tion show — Internepcon Japan/ 
Semiconductor. Each event will 
have separate exhibition facilities 
at Harumi, but the more than 
25,000 Internepcon Japan visitors 
will have complimentary attend- 
ance privileges to IMMM '79/ 
Japan. 

For further details, contact 
ISCM, 222 W. Adams St., Chicago, 
I L 60606 USA; (312) 263- 
4866, Telex: 256148. 



Pet Cassette Club 

PET owners needing software can 
join a new club offering a month- 
ly cassette containing a magazine, 
TV text, applications, hardware 
articles, peripheral reviews, pro- 
gramming hints, games and house- 
hold and business programs. 

The $27-a-year membership fee 
includes both the monthly cassette 
magazine as well as occassional 
hard-copy bulletins. 

If you're interested in joining, 
send a check or money order to 
Program, P.O. Box 461, Philips- 
burg, PA 16866. 



Illustration by Steven Fischer 
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Computer crime a Federal case? 



Proposed legislation could make 
computer crime a Federal case, 
punishable by up to 15 years in 
prison and a $50,000 fine. 

According to Donn B. Parker, 
senior information management 
consultant at SRI International 
in Menlo Park, CA, “We have no 
comprehensive statistics on white 
collar crime, but we know its na- 
ture is changing as a result of the 
proliferation of computers. It is 
common practice for program- 
mers, computer operators and 
others to make unauthorized use 
of computers for such activities 
as game playing, printing Snoopy 
calendars, calculating bowling 
scores and maintaining church 
mailing lists." 

Many programmers believe the 
author of a computer program 
has rights to trade, give away or 
make personal use of the program 
even though his employer's re- 
sources were used in its develop- 
ment. Further, many computer 
technologists believe they are 
members of a technological elite 
with special rights to use and com- 
promise any computer system, 
Parker said. 



TRS-80 users groups 

The growing popularity of the 
TRS-80 microcomputer from 
Radio Shack has spawned users 
groups across the country. 

Hugh Matthias, supervisor of 
Radio Shack Computer Services/ 
Customer Service, answers users' 
queries about the TRS-80. If you 
have any questions or problems 
concerning your Radio Shack 
computer, contact him at Radio 
Shack Computer Services, P.O. 
Box 185, Ft. Worth, TX 76101; 
(817) 390-3583. 

Hugh recently sent us the fol- 
lowing list of TRS-80 users 
groups. (If you know of other 
users groups, drop Hugh a line 
so he can update his list.) 

Allen Bianco, P.O. Box 10- 
385, South Station, Anchorage, 
AK 99511; (907) 344-7388; 40 
active members. 

Tom Mueller, 1850 East Mary- 



The proposed legislation would 
force organizations to specify to 
their data processing employees 




ized. 



The legislation would also cov- 
er unauthorized use of many pro- 
grammable pocket calculators or 
digital watches and clocks. Par- 
ker said that while computer se- 
curity has improved, it does not 



land 27, Phoenix, AZ 85016; 

(602) 959-5220; 50 active 
members. 

Sonoma County Computer 
Club, Liza Loop, P.O. Box 945, 
Cotati, CA 94928; (707) 795- 
0405; 30 active members. 

Inland Computer Society, San- 
dy Sparks, 3359 Second Street, 
Riverside, C A 92501 ; (714)784- 
3499; (714) 256-5319; 50 ac- 
tive members. 

Pomona Computer Society, Al 
Sutton, 4155 Oak Hollow Rd., 
Claremont, CA 91711; (714) 
593-6635; 50 active members. 

John Snyder, 712-C Country 
Wood, Walnut Creek, CA 94598; 
(415) 938-9669; 63 active 
members. 

Wendell Rice, 8909 Wenoga, 
Leawood, KY 66206; (913) 649- 
7105; (913) 384-1150 (W);40 
active members. 

Dick Miller, 61 Lake Shore Rd., 
Natick, MA 01760; (617) 653- 



protect against the few highly 
skilled people who have sufficient 
knowledge to compromise sys- 
tems. “Safe in their realization 
that they cannot be prevented or 
detected if they are careful 
enough, these technologists can 
do anything they please in sensi- 
tive business systems," he said. 
Parker described computer crime 
perpetrators as young (18 to 30 
years old), highly motivated, in- 
telligent and personable, making 
them among the most desirable 
employees. The proposed legis- 
lation covers theft, extortion, 
sabotage, vandalism and burglary 
as well as fraud. 

Parker predicted future com- 
puter abuses will include massive 
fraud, organized crime activity, 
physical and mental harm to peo- 
ple, violation of personal and 
corporate privacy, tapping of 
data communications, violation 
of intellectual property, terror- 
ism attacks and computer out- 
put hoaxes. 

Parker supports this omnibus 
computer crime bill but feels it 
must be significantly changed to 
assure the technical soundness 
and adequate coverage of com- 
puter-related criminal activities. 



6136; 30 active members. 

R. Gordon Lloyd, 7554 South- 
gate Rd., Fayetteville, NC 28304; 
(919) 867-5822; 126 active 
members. 

Amateur Computer Group, 
1776 Raritan Rd., Scotch Plains, 
NJ 07076; 800 active members, 
20 with TRS-80s. 

Allen Emert, Rt. 4, Box 1455, 
Odessa, Tx 79763; 15 active 
members. 

C.W. Brown, 2048 Surrey 
Lane, Roanoke, VA 24012; (703) 
344-8811 ext. 346; 100 active 
members. 

Allen Barker, P.O. Box 7011, 
Tacoma, WA 90407; (206) 457- 
5666; 80 active members. 

Chip Parrot, 8397 Leesburg 
Pike, Vieana, VA 22180; (703) 
893-3767; 300 active members. 

Robert L. Knudson, 336 E. 
North Academy Ave., Colorado 
City, AZ 86021; (602) 875-2202; 
just starting. 



Illustration by David Gardner 
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Tellie Phones 

Tellie, a computer-controlled 
hands-free automatic telephone, 
now enables a person to make 
and receive phone calls by simply 
speaking the desired numbers. 

Developed by International 
Communications Management in 
San Francisco, Tellie uses the 
Mike voice recognition system 
manufactured by Centigram, Inc., 
of Sunnyvale, CA, to accept up to 
16 spoken English or foreign lang- 
uage words, to answer and hang 
up the telephone and to dial fre- 
quently called numbers. 

“Tellie promises to be the fore- 
runner of a whole new generation 
of intelligent telephones of the 
1980s,” predicts inventor Terry 
Easton. “By the end of the next 




\ v 

decade, every telephone set will 
have its own built-in computer 
and be able to talk back to the 
user as well. Such telephones 
will automatically set up confer- 
ence calls, keep retrying busy 
numbers and even locate desired 
persons — all under control of the 
spoken command.” 

An immediate application in- 
volves handicapped people who 
have no easy way to use the tele- 
phone. Tellie can restore a mea- 
sure of normal life for them. 

For further information con- 
tact International Communica- 
tions Management, Inc., Suite 
428, 680 Beach Street, San Fran- 
cisco, CA 94109, or call (415) 
441-4100. 



Your own computer 

Your Own Computer by 
Mitchell Waite and Michael 
Pardee © 1977 by Howard W. 
Sams, Inc., Indianapolis, IN 
46268) 

If there is available any single 
"first book on computers" this 
is surely it. Titled Your Own 
Computer and written by Mitch- 
ell Waite and Michael Pardee, this 
brief, easy-to-read primer (78 
pages) tells it all simply, quickly 
and to the point. No foolin’ 
around with Boolean algebra or 
impulse generator. It doesn't even 
bog you down with lengthy dis- 
sertations on octal or hexadeci- 
mal systems. 

Contained within the book’s 
pages are straightforward dis- 
cussions on how computers work, 
how they are screwed together, 



how you can make them do your 
work for you, and even how you 
can send them out to work so 
that they can earn a few bucks 
for you. 

Scattered among the many 
photos, illustrations and diagrams 
is a little history of computers. 

At $1.95 it’s a nice, inexpensive 
book to add to the library. It will 
help explain things to the kids or 
the wife when they get curious 
about what you’re doing in the 
corner with that gadget. 

All in all, it explains in a few 
hours’ reading time a complex 
subject in a brief and interesting 
style. “Everyone knows you can't 
get something for nothing,” pro- 
claims the book. “Well, an aver- 
age high school student can start 
a business and have the computer 
pay for itself.” If you want more 
info on such an enterprise, get the 
book. — Harry Shershow 



Poly-Hyphen-Disk Users Group 



Information and software for 
Poly/Micropolis, Poly/North Star, 
Poly/Vista or other combina- 
tion disk systems is now available 
through the Poly-Hyphen-Disk 
Users' Group (PhD. UG). 

PhD. UG’s fee is $5.00 for ten 
newsletters (one year). Included 
in the newsletter is information on 
the PhD. UG software exchange 
programs available, needed or 
being developed. Each newsletter 
has a review of a disk system and 
an explanation of how to hook it 
up to your Poly. In addition, de- 
pending on space, members' ques- 
tions about their systems' bugs 
will be answered. There will be a 



On Wisconsin 

A non-profit users' group for 
MITS mini-floppy disk system 
owners has been organized in Wis- 
consin. The group plans to act as 
a clearing house for software for 
the new mini-floppy. 

For more information send a 
self-addressed stamped envelope 
to AAA Computer Services, P.O. 
Box 2742, Appleton, Wl 54911. 



minimal charge for copying soft- 
ware for members (no more than 
$3.00 per program) plus cost of a 
diskette if not provided. 

If you're interested in PhD. UG, 
drop your name, address, system 
you’re running, membership fee 
and any comments/criticisms in 
an envelope to: PhD. UG, c/o 
Thom Hogan, 719 Anna Lee Lane, 
Bloomington, IN 47401. 



Computerland 
in Europe 

ComputerLand Corporation, a 
nationwide franchisor of retail 
computer stores, recently an- 
nounced the incorporation of 
ComputerLand of Europe to be 
headquartered in Luxembourg. 

ComputerLand’s president Ed 
Faber looks forward to Com- 
puterLand growing in Europe 
with success similar to that in the 
United States. It is estimated that 
ten stores will open within a year. 
The first ComputerLand store 
outside the United States opened 
last January in Sydney, Australia. 
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Techno Turkey 
and the Haunted House 

BY LLOYD R. PRENTICE 



here was neither moon nor stars,” 
A said Techno Turkey. “The sky 
was black with clouds. We shuddered in 
our coats and pulled them tightly 
around us as the wind howled and 
the thunder rumbled. Up on the hill 
we could see the house — the looming 
house — silhouetted against the horizon 
as lightning crackled across the sky.” 
Not bad, thought Turkey with a 
smirk as he looked down at the rapt 
little faces riveted up at him. 

“And then what happened, Uncle 
Turkey?” asked the youngest urchin. 

“You know, dummy,” snapped ur- 
chin number two. “Now he’s gonna 
do the shtick about Monster Mire.” 
“What a drag,” said Turkey’s pre- 
cocious niece who thought she was 
Farrah Fawcett Majors, “Tell us about 
Dr. Evildoom and the wicked witch — ” 
“That’s boring! I wanna hear the 
cave routine — ” said a neighbor kid. 

“Cave routine, schmrave routine,” 
said the eldest urchin. “I’m gonna 
watch Saturday Night Live instead.” 
“Yaa! Yaa! Saturday Night Live!” 
they all exclaimed. 

“Guess you’re gonna have to touch 
up the old act,” said Mrs. Turkey as the 
din of stampeding feet faded into the 
TV room. 

“Act, schmract,” said Turkey as he 
shuffled off to his basement study for 
a rousing round of Lunar Lander on the 
computer. 

Now it so happens that in Turkey’s 
house there is a dark creaky stairwell 
that leads down to Turkey’s computer 
domain. Turkey had meant for some 
time to fix the light, but a certain prob- 
lem getting his computer to talk to 
his Selectric terminal had kept him 
rather preoccupied. (See “Techno 
Turkey his Electric Selectric”, Sep- 
tember PC.) Now, as Turkey groped 



down these stairs with goblins on his 
mind, his face brushed a cobweb, which 
startled him; his sudden shift in weight 
triggered a creaky tread, which made 
him jump even higher; and as he came 
down his foot kicked a toy car which 
clattered down into the darkness. 

Needless to say, with all this, 
Turkey’s heart sprang up into his 
wattle, did a double gainer and arced 
back into his chest again. And the 
adrenaline was still surging as he made 
his way into the study where the faint- 
ly glowing pilot light on his computer 
began to sooth him. 

Turkey turned on the video monitor 
and all of a sudden it struck him. Of 
course! A real haunted house! As real, 
that is, as modern technology can make 
it! He turned over an old envelope and 
started scratching feverishly and he 
scratched well into the night. 

“Parallel ports!” thought Turkey. 

“I need a flock of ’em.” As Turkey 
poured through his system documen- 
tation he discovered that his TDL 
System Monitor Board had two input/ 
output ports, but both seemed to be 
tied up with one thing or another. 

“How is my computer going to tell 
the skulking skeletons and galloping 
ghosts what to do without a spare port 
or two?” thought Turkey, not that he 
was all that sure what a parallel port did 
or how it did it. But Turkey jotted 
down task number one anyway: Add 
more ports to my system. 

“Now, assuming I have the ports I 
need, how am 1 going to transform the 
feeble 5 -volt logic signals that these 
ports put out into righteous control 
of real electrical power that’ll drive my 
clanking chains and eerie lights? Some 
kind of relay, I suppose,” Turkey 
thought. So task number two was to 
work out a system that would allow 



his computer to control honest-to-good- 
ness 1 10V AC house power. 

“Moreover,” Turkey thought, “I 
not only want the ghouls and goblins in 
my house to do things, I want them to 
respond to things — like the little gob- 
blers who visit the house — and for this 
I need various kinds of people sensors.” 
So task number three was to figure out 
some simple sensing devices that would 
tell his computer when to spring its 
blood-curdling surprises. 

“And, finally,” Turkey thought, 

“I’ll need some clever software to turn 
all these bits and pieces into a genuine 
horror show.” 

Turkey looked at his computer with 
renewed respect and shivered with glee 
at the bone-chilling effects that were 
racing through his mind. He’d fix their 
jaded little wagons good, he thought. 
Yes, indeedy, he would! 

N ext day, Turkey went to the com- 
puter store. 

“Have I got a system for you!” said 
the man behind the counter when 
Turkey explained what he had in mind. 

“Look at this! It’s got 2K of ROM 
and 2K of RAM and its got one purpose 
in life - controlling electrically pow- 
ered devices!” 

“No kidding,” said Turkey. 
“Yessiree! This little gem will control 
up to 100 electrical devices. You can 
tell it what time of day, what day of 
the month and what month of the year 
you want each device to turn on. You 
can tell it how long to let each device 
run. And built-in batteries save the pro- 
gram for up to four hours in case of 
power failure. 

“Sounds good,” said Turkey. 

“What’s it called?” 

“The Coby I.” 

“How much?” 
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Figure 1 

People detector - cut pegboard approx. 18" square - lace #14 wire through holes in opposite directions - glue 
pegboard and foam separaters into a sandwich - cover with a throw rug. When someone steps on it, wires on op- 
posite pieces of pegboard touch, completing a circuit. 



“Only $600.” 

“I see - ” 

“And each remote power control 
unit costs only $60.” 

Turkey gulped. 

“How many devices did you want 
to control?” 

“About 20 - ” 

“So you can get that haunted house 
of yours off the ground for only ...” 
The salesman whipped out a pocket 
calculator, “ . . . only $1800!” 

“Little out of my range,” said 
Turkey tersely. 

“Well then, what about Mountain 
Hardware?” 

“What’s that?” 

“Just one of the niftiest computer 
accessories on the market today! Plugs 
right into your S100 bus. And listen to 
this: it puts the control signals needed 
to control electrical outlets out through 
the existing AC lines, so you don’t 
have to string a bit of wire. You can 
control up to 64 independent 500-watt 
AC receptacles.” 



“And how much does that cost?” 

“The main controller board’s only 
$329.” 

“Not bad,” said Turkey. 

“And each Dual Channel AC Re- 
mote is going to set you back $99.” 

And once again Turkey’s hopes 
were dashed. 

“Still too much, huh?” 

The big bird nodded his head. 

“Well 1 suppose you could use one 
of the relay boards like the Mullen or 
the Gimix and kludge something to- 
gether ...” 

“What are those?” Turkey asked. 

“They’re S100 boards with a bunch 
of relays mounted on them. But 1 
don’t have any information.” 

“I don’t know,” said Turkey. “I’m 
about as handy as a ... well, as a 
chicken when it comes to wiring things 
up.” 

“I guess I just can’t help ya, fellow,” 
said the salesman as he punched up a 
Pong game on the Apple II sitting on 
the counter. 



T urkey was seriously considering 
giving up the whole haunted 
house insanity altogether when he 
thought of an old friend, Mylo, who 
reputedly could do with copper wire 
and electrical dohickies what Michael- 
angelo did with paint. 

“No sweat, Turk Old Buddy,” said 
Mylo when Turkey explained the 
problem. “Think of that old electricity 
flowing through your house wiring as a 
raging torrent of a river, except in this 
case the current is rushing first up 
stream and then down again 60 times a 
second. 

“So what you’ve got to do is dam 
up the old flow — stick yourself a dam 
in the wire that your computer can 
open up or close down anytime it 
wants.” 

“And pray tell, how am I going to 
put a dam in my house wiring?” asked 
Turkey, thinking of Grand Coulee. 

“Well, not exactly in your house 
wiring. You make yourself up an exten- 
sion cord, see; you know, like plugs in- 
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to the wall. Then you put your dam in 
one wire of the extension cord.” 

“It's been a terrible day, Mylo,” 
said Turkey, holding his head. “How 
do I dam up an extension cord?'" 

"With one of these little beauties.” 
Mylo held up a small black thingama- 
bob with three wire leads sticking out. 

“I think I'm getting a headache,” 
said Turkey. 

“Called a triac,” Mylo continued. 
“Take your extension cord, see, and 
then cut one of the wires up near the 
female receptacle -” Mylo whipped 
his wire cutters and with a deft flick 
snipped into a cord snaked across his 
workbench. “Better be sure every- 
thing's unplugged, of course, or you'll 
be one barbequed bird before you're 
done. But, anyway, now you got your- 
self two bare wires, see. Connect one 
wire to this here lead, MT 1 , and the 
other to this here lead, MT 2.” Mylo's 
soldering iron sizzled as he made the 
connection. (See Fig. 1 1.) 

“And what about that third wire 
sticking out of the triac?” 

"That's the trigger. That's how your 
computer stops or starts the flow 
through the dam.” 

Now Turkey began to see the light. 
“I see! I see!” he said excitedly. “Just 
plug that lead into the computer and 
you can turn the triac off and on, 
right?” 

“Whoa, not so fast. Old Buzzard. 

It's not quite that simple. You got a 
few little details to work out.” 

“Like what?” Turkey asked sus- 
piciously. 

"Well, you said you were going to 
be turning electric motors on and off, 
right?” 

"Right.” 

“Well, when you turn on an electric 
motor you get a heck of a magnetic 
field built up around the coils of the 
motor.” 

“So?” 

“So, when you turn off that motor 
the magnetic field collapses and sends 
one big nasty jolt of electricity down 
the wire.” 

"And?” 

“And, sometimes, it just might be 
too much for your triac to handle. 
Might just turn it right back on — some- 
thing like a Hash Hood breaking down 
the dam.” 

“Just what I need,” said Turkey. “A 
dam that can't turn off electric motors. 
Got any other good ideas, Mylo?” 

“Not so fast; give me time. To fix 
this situation you just stick a resistor 
and a capacitor in series across the main 
terminals of the triac.” 



“Now I know I'm getting a head- 
ache,” said Turkey. “What do they 
do?” 

“They soak up any inductive kick 
that comes screaming down the wire 
when you turn off a motor.” 

“I see. Like using a giant sponge to 
catch the overflow of the dam, right?” 
“Sort of — ” 

“So how do I hook this thing up to 
my computer?” 

“When you solder one end of a 
100-ohm resistor to Main Terminal 2, 
see — ” Mylo pursed his lips as he com- 
pleted the connection, clipped a test 
lead in place, plugged his electric drill 
into the extension cord and plugged 
the extension cord into the wall. 

Turkey noticed that he always kept 
one hand behind his back when he was 
working near a live circuit. 

“Now, when 1 connect the free end 
of the resistor to the trigger lead of 
the triac, voila!” The workshop filled 
with the roar of the drill. When he 
removed the test lead, silence reigned. 

“Wonderful, Mylo,” said Turkey. 

“All my computer has to do is reach 
out and connect up the test lead every 
time it wants to turn on the triac, 
right?” 

“No, as a matter of fact, there’s a 
better way.” 

“And how's that?” 

“You close the contact with a relay.” 
"A relay! Mylo, this thing's getting 
more and more complicated all the 
time!” 

“So, whoever told you there was a 
free lunch?” 

"Yeah, but why didn't we just use 
a relay in the first place — skip the triac 
and all that other bother?” 

“You could, but then you’d need 
a big old expensive industrial relay 
that draws even more current and 
starts putting out inductive pulses of 
its own and you'd have nasty contact 
arcing and — uh! It depresses me to 
think about it!” 

"OK, so we use a small el cheapo re- 
lay. How does my computer turn it on 
or off?” 

“A relay driver. How else?” 

“Great! Maybe we can get Paul 
Newman! Oy - Do I need an Excedrin,” 
said Turkey. 

"We could control the relay with a 
single transistor if we wanted to, but 
I've got something else in mind.” 

“1 can’t wait.” 

“Look, you've still got a few 
problems here, the way I see it. 

You’ve got to drive the relay, which 
takes a fair amount of current — at 
least, more than your port can supply. 
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Figure 4 

Door opening device - when computer turns on the electric drill, the disk turns. When the 
string is pulled to the bottom of the disk, the door opens. As the string revolves to the top 
of the disk, the door can be pulled closed by a weight on a string running through an eye 
screw in the sill. 



You probably want to latch the relay 
so it stays on while the computer’s off 
doing other things.” (See Fig. 10.) “And 
you need to decode the signals from 
the output port so that — ” 

“Wait! Wait one minute! What do you 
mean ‘decode the signals from the out- 
put port’?” 

“You want to control a lot of cir- 
cuits, right?” 

“Right.” 

“If you latch the relay that controls 
each circuit, it’s going to take two bits 
to control each one — one bit to turn 
it on and another turn it off. But 
you’ve only got eight bits per parallel 
output port. So unless you decode 
you’re going to need five ports to con- 
trol twenty circuits when you really 
only need one to do the job.” (See 
Fig. 9.) 

“You mean I’ll only need one out- 
put port?” 

“That’s all.” 

“Now you’re talkin’! How do we 
get away with that?” 

“We decode the eight bits coming 
out of the port the same way the com- 
puter decodes the address bus to ac- 
cess all its memory locations.” 

Turkey was looking morose. 

“What’s the matter, Old Bird?” 
“There’s a lot more to this than I 
expected.” 

“Well maybe. But it’s not really so 
bad. I think we can handle each relay 
with just a few components and we 
need only one chip to decode up to 
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four relays. Not only that, but I’m 
gonna throw in a big bonus.” 

“What’s that?” 

“These power control units may end 
up some distance from the computer. 
When you try to run logic lines over a 
long wire you pick up noise problems 
something fierce.” 

“Terrific,” said Turkey. 

“I’m gonna throw in a line receiver 
that’s the essence of simplicity — ” 



“I’m telling you my head’s going to 
fall off, Mylo! What’s a line receiver?” 
“A circuit that accepts the valid 
logic signals coming down a long line, 
but tells any noise that comes along 
to go to blazes.” (See Fig. 8.) 

“Really, Mylo. This is quite beyond 
me — ” 

“Turkey, poor Cluck, tell you what 
I’m going to do: I’m going to design 
this Power Control System I’m talking 
about so you can buy every component 
you need at Radio Shack. You buy the 
parts and I’ll wire up the first unit for 
you. We’ll build them on a nifty little 
PC board that Radio Shack sells, so 
all you’ve got to do is drill a few holes, 
solder a few wires and you’ve got your- 
self a dandy Power Control Unit. Of 
course, if you want twenty of ‘em, it’ll 
be more work, but you can do it like 
an assembly line.” 

“No kidding!” said Turkey. “How 
much do you think it’ll all cost?” 
“You’re paying premium prices at 
Radio Shack, but if you want to buy 
the convenience, I’d say . . . maybe 
less than $10 per controlled function.” 
“That means the electronics for the 
whole haunted house would come to 
around $200.” 

“If you shop for parts, you might 
get it down to $150. And not only 
that, after Halloween you can use the 
system to control anything you want 
arotind the house. That computer of 
yours just might start paying its keep.” 
“About time!” said Turkey, nodding 
assent. “About time that electron 
guzzler does some real work for a 
change!” 

W hen Turkey left Mylo’s he was 
quite excited. First thing, he 
visited all his friends and neighbors to 
scrounge some items he needed. 

“Mrs. Webster, do you have an old 
electric mixer I could borrow for a few 
weeks? And how about a hair dryer?” 
“Say, Claude, could I borrow your 
electric hand drill?” 

“You’ve got a few old cassette play- 
ers around? Wonderful!” 

And he was absolutely ecstatic when 
a friend who managed a rock group 
loaned him a black light and a disco- 
type strobe. 

For the next few weeks Turkey 
buried himself in his basement work- 
shop. 

“What’s the old man up to?” his 
kids whispered among themselves. 

“Don’t know. Every time he looks 
at me he giggles like a fiend.” 

“I’m not sure I like this one!” the 
littlest Turkey said. 



28 Personal Computing October 1978 



vampire. 

puppet 



casket 



- attach puppet to lid 
so it raises up as +-he 
lid opens 



Figure 5 




close magnet 



open magnet 
^' electric Jril\ 



Device for opening lid to casket 



Turkey made one more trip to the 
computer store to buy a parallel output 
board. Nearly everything was outside 
his price range, but he did find a super 
little kit by Solid State Music called an 
I/O & S-100 Proto-typing Card which 
gave him one parallel input port and 
one parallel output, plus large prototyp- 
ing areas to add more ports if needed. 
While the concept of the board was 
terrific, he had to spend a whole even- 
ing at Mylo’s figuring out how to put 
it together since the instructions were 
about as meaningful as the random 
memory patterns that showed up on 
his video monitor before he loaded a 
program into his computer. 

Turkey also consulted two other 
VIPs. He talked the Wizard who’d helped 
him with his Selectric terminal into 
writing some software, and then he 
talked to Mrs. Turkey. 

“You’re going to do what to the 
house?” Mrs. Turkey exclaimed. 

“It’s only for one night — ” 

“Well I’m going to Mother’s!” 

“And miss all the fun?” 

“It’ll take me a week to dig out of 
the mess — ” 

“But look, when it’s all over we can 



use the computer for the security sys- 
tem we need. And you know how the 
kids never turn out the lights when they 
leave a room? The computer can do it 
and save on our electricity bill! And 
listen to this — ” 

“I can’t wait 

“I can set this thing up so the com- 
puter can sense when the garden needs 
water and turn on the sprinklers auto- 
matically!” 



“Alright already! But I’ve got one 
condition.” 

“What’s that?” 

“I get to paint the skeleton!” 

( Author’s note: What follows is 
quite frankly a fantasy. For some 
strange reason, magazine editors re- 
quire Halloween stories around the 
Fourth of July. Since Turkey was hav- 
ing enough trouble getting his sparklers 
to sizzle, there was no way he could 
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This shows how basic circuit modules are organized in one power a total of 15 controlled 1 10V AC receptacles and 5 controlled 

control box. Haunted House requires five identical boxes - giving low-current relay closures. 
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This diagram shows how the five power con 



trol boxes are wired up to the computer. In 
each box there are three 1 10V AC power 
controlled outlets and one low-current relay 
used to control the pause function (mike 
switch) on a tape recorder. 



get the whole haunted house in place 
three months early. But Turkey 
schemed and dreamed anyway and gave 
us exclusive permission to share his in- 
nermost fantasies.) 

T he moon was a gigantic pumpkin 
on Halloween night. Turkey 
lurked just inside his front door, cos- 
tumed appropriately as a Transylvanian 
count in silken tails. When the door- 
bell rang he ushered in the greedy little 
trick-or-treaters and invited them on a 
tour of his old family estate. 

Mrs. Turkey, dressed like an ancient 
family retainer with a hunchback, ac- 
companied them through the rickety 
old wrought iron gate that led into . . . 
Monster Mire! 

Turkey then sat at his video monitor 
and traced the progress of the party 



through the terrifying inner sanctums. 
Satisfying it was, and even more satis- 
fying were the delighted screams that 
issued from within and the Hushed, ex- 
cited children who asked to go through 
again and again. 

In Monster Mire they meet a vicious 
storm with wind and thunder and light- 
ning. They feel the mud ooze under 
their feet (they are asked to enter the 
estate barefoot) and spiders and creepy 
vines brush their faces. But most of all 
they hear the wolves - the baying of 
hungry wolves growing closer and clos- 
er. And then, just in the nick of time, 
they see the old house — dark, silent, 
looming and ominous on the hill. The 
door creaks open and a spooky voice 
invites them in . . . “Come in! Come 
into my house! The wolves are hungry 
tonight. Come into my house! It’s dan- 
gerous in the Mire!” And they enter 



. . . The Hall of Mirrors! 

Now the door creaks closed behind 
them. It’s dark and eerie. Suddenly 
lights Hash and strange shapes loom 
around them. Hideous laughter fills the 
air. Just as they think they’re going 
mad, there’s darkness and silence 
again. They try a door only to con- 
front . . . The Skeleton in the Closet. 

When they open the door, a skele- 
ton glows in the dark. At first it’s still 
and then suddenly jumps to life with a 
nerve-shattering rattle of bones. They 
slam the door and try another only to 
find themselves in . . . The Vampire’s 
Lair. 

In this room dim candles sit on a ta- 
ble. A faint red light Hicks on and re- 
veals a casket in the middle of the 
room! At that very moment the casket 
begins to creak open and a dark form 
with leering red eyes rises up out of 
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Figure 8 

Line receiver - This circuit is quite insensitive to noise that builds up when the power 
control box is a long distance from the computer. The optional strobe input can be used 
to lock out computer control at the box itself - just run it through a switch to ground. 
Approximate cost including pc board - $1.50. 







Figure 9 

Decoder circuits - one needed to decode the on and off functions 
for four circuits within one power control box. Approx, cost in- 
cluding pc board — $1. 
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the box. Dracula himself! The room is 
plunged into darkness and they hear a 
hideous scream! Just in the nick of 
time a faint light and a soft voice beck- 
ons them into . . . The Mysterious 
Cavern. 

It’s dark in the cave. There are 
slimy, cold things on the floor and 
cobwebs brush their faces. Ghastly rat- 
tles come from the walls and a spooky 
voice bounces around in the cave. A 
strange gust of wind blasts them in the 
face just before they emerge into . . . 
The Ghoul’s Gallery! 

Here the air is filled with shimmer- 
ing ghosts; luminous spirits; dark, con- 
torted faces; monsters of every de- 
scription. Just before their hearts 
come to a complete stop, a deep 
booming voice addresses them: 

“You have passed unharmed 
through the most wicked ordeals de- 
vised by the Minds of Evil. Your hearts 
are Good, your souls are Pure. Go 
now! Go into the world of light and 
let no Shadow of Evil pass before 
you.” 

“This is terrific, Turk!” says Everet 
Mastermeyer, his neighbor. “Listen, I 
belong to the Jaycees and we do one 
of these every year down at the fire- 
house as a fund raiser. How about 
giving us a hand next year?” 




Latch and relay drives - when set input is brought from +5V to ground the relay turns on 
and stays on. When the Reset input is brought from +5V to ground, the relay turns off 
and stays off. Note optional LED state indicator and optional reset control. Approximate 
cost of circuit including pc board and relay < $4.00. 



“I was really scared, Daddy!” said 
the youngest Turkey. “Did you do all 
of that with your computer?” 

“Yeah, I even forgot to watch 
Laveme and Shirley /” said eldest ur- 
chin. “I’ll get all my friends over to see 
this thing.” 

“What’re you and your computer 
planning next?” asked Mrs. Turkey. 

Turkey just smiled. Wait ’til Christ- 



mas, he thought to himself. Even old 
St. Nick is going to have the time of 
his life! 

How it works 

Most of the effects in the Haunted 
House are created around common au- 
dio-visual devices, household appliances 
and power tools. These items are turned 
on and off by the computer through 
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Figure 11 a 

Triac power control circuit - When relay contact closes, 
triac turns on, providing power to the 1 10V receptacle. 

Rj limits current in the triac trigger circuit and across the 
relay contact. R 2 and C, absorb large voltage surges that 
occur when motors are turned off. Approximate cost of 
circuit including pc board and receptacle <$3. 



Figure 12 > 

Sensor circuits. See Fig. 7 for Line Receiver Circuit. 
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five identical power-control boxes. (See 
Fig. 7.) Each box contains four inde- 
pendent control circuits — three 1 1 OV 
AC receptacles that may be independ- 
ently switched on or off by the com- 
puter and one controlled relay, also 
computer controlled, that may be used 
to switch low-level direct current such 
as that found in a tape recorder pause 
control circuit. Four simple circuit 
modules are interconnected in each 
control channel. (See Fig. 6.) All of 
the components used in the modules 



are available from Radio Shack. While 
sensitive 12V relays were used in my 
prototype (required 10 ma for clo- 
sure), any relay that does not exceed 
the voltage and current-handling capac- 
ity of the 555 IC may be substituted 
(15V at 100 ma max.). Power for the 
circuit modules in my prototype was 
provided by a power supply built up 
on the 5-Volt Regulated Power Supply 
Project Board sold by Radio Shack. 
Note in Fig. 6 that the optional strobe 
input to each line receiver module may 



be used to lock out computer control. 
This feature is useful when you want 
to work on a particular effect while 
the computer program is running. The 
optional external reset line into the 
latch/relay driver circuit is used to turn 
off the control channel independently 
of the computer. This feature is used in 
both the door opening effect and the 
casket opening effect. Limit switches 
detect the position of the disk in its 
cycle and stop rotation at the proper 
position. (See Fig. 4,5.) 



Table 1 - Software Control and Variable Assignments 


Control 
variables in 
program 


Data 
to be 
on 


codes 

X 

off 


Box 

num- 

ber 


Control 

unit 


Controlled 

device 


Effect 


D(l) 

T(l) 

Tl(l) 


OFH 


OEH 


1 


PCI 


floodlight 


Mount floodlight behind cheesecloth scrim in Monster Mire. Prop leaves 
and twigs in front of floodlight to cast eerie shadows on scrim. Pro- 
gram will flash floodlight at random intervals to simulate lightning. To 
add to the effect, put a water-soaked foam mattress pad on the floor. 

Use plastic drop cloth under the pad to protect the floor. All visitors 
should go through the house barefoot, of course. Hang soft twigs, leaves, 
threads, rubber creepy-crawlies from the ceiling over th“e path through 
Monster Mire. 


D(2) 
T(2) 
T 1(2) 


ODH 


OCH 


1 


PC2 


fan 


Fan causes cheesecloth scrim to ripple and creates wind effect in Mon- 
ster Mire. 


D(3) 

T(3) 

Tl(3) 


OBH 


OAH 


1 


PC 3 


night light and 
electric drill 
that powers 
door opener 


Toward the end of period in Monster Mire, a small night light goes on to 
guide attention to the door of the Haunted House. At the same time, 
the door starts to open, powered by the electric drill. 


12(4) 

T(4) 

Tl(4) 


09H 


OSH 


1 


AR1 


Relay control- 
ing pause func- 
tion (mike 
switch on tape 
recorder 1) 


This tape unit has sounds of thunder and howling wolves on it. If you 
can’t find a continuous cassette, you’ll have to repeat the basic sound 
effects several times on a longer tape and rewind frequently between 
visitors to the house. Most of the audio effects work best on continuous 
cassettes. 


D(5) 


17H 


16H 


2 


PC4 


strobe light 


Walls of the Hall of Mirrors are lined with mirrorized mylar film avail- 
able from plastics supply houses. Unwrinkled aluminum foil will work 
in a pinch. Strobe light goes on when people sensor 2 is actuated, indi- 
cating a visitor has entered. A hangman hanging from the ceiling might 
add to the spookiness. 


D(6) 

T(6) 

Tl(6) 


15H 


14H 


2 


PC5 


night light 


At end of the Hall of Mirrors effect, a small night light comes on to il- 
luminate the door leading to Skeleton in the Closet. On the door is a 
sign that says “OPEN ME”. 


D(7) 

T(7) 

Tl(7) 


13H 


12H 


2 


PC6 


blacklight 


When the door is opened into the Skeleton’s closet, a blacklight comes 
on to cause the luminous paint on a skeleton puppet to glow. 


D(8) 
T(8) 
T 1 (8) 


11H 


10H 


2 


AR1 


Relay control- 
ling pause func- 
tion on tape 
recorder 2 


This tape unit has creaking door effect for door leading from Monster 
Mire into Hall of Mirrors. It also has creepy voice inviting visitors into 
the house and hideous laughter that goes with the strobe light. 


D(9) 
T(9) 
T 1 ( 9) 


27H 


26 H 


3 


PC7 


sabre saw 
electric mixer 


Sabre saw controls movement of the skeleton puppet. See Fig. 3. The 
saw comes on about 15 seconds after the door into the Skeleton’s Clos- 
et opens. At the same time, whizzer 1, powered by the electric mixer, 
comes on. 


D(10) 

T(!0) 

Tl(10) 


25H 


24H 


3 


PC 8 


night light 


This light guides visitor to door leading into Vampire’s Lair. It comes 
on at end of Skeleton routine. 


D(ll) 
T(1 1) 
Tl(ll) 


23H 


22H 


3 


PC9 


projector 


A slide projector with deep red filter over the lens casts eerie light on 
casket in Vampire’s Lair. 
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The optional LED state indicator 
lets you know whether a particular 
control channel is on or off. 

Each power control box is con- 
nected to an eight-bit parallel output 
port through four data lines. Each of 
the five high-order bits coming from 
the port go to a separate box. These 
bits select which box receives a given 
control command. The three low-order 
bits go to all five power control boxes. 
These select which controlled function 
is turned on or off. Actual control 



commands are listed in Table 1 . 

Movement of people through the 
Haunted House is detected by a series of 
eight people sensors. These are simple 
switches, either activated when stepped 
on, or, in one instance, activated when 
a door is opened. (See Fig. 1.) These 
switches connect to an eight-bit input 
port through simple line receiver cir- 
cuits to minimize the chance of false 
triggering due to noise picked up by 
the long cables connecting the sensor 
switches to the computer. (See Fig. 8.) 



Every half second or so the comput- 
er checks the input port to see if a sen- 
sor has been activated. For every out- 
put control channel N (where N = 1 to 
20) there are three associated timing 
variables in the Haunted House pro- 
gram. The D(N) variable determines 
the length of time between actuation 
of the input sensor and execution of 
control function N. If the control 
function is off and is supposed to be 
turned on at the end of the D(N) 
delay, then the T(N) variable deter- 



Table 1 - Software Control and Variable Assignments 


Control 
variables in 
program 


Data 
to be 
on 


codes 

>x 

off 


Box 

num- 

ber 


Control 

unit 


Controlled 

device 


Effect 


D(12) 
T(12) 
Tl( 12) 


21H 


20H 


3 


AR3 


Relay control- 
ling pause func- 
tion on tape 
recorder 3 


This tape has creepy sounds associated with casket opening in Vam- 
pire’s Lair. At end of segment is a bloodcurdling scream. 


D(13) 
T( 1 3) 
Tl( 1 3) 


47H 


46H 


4 


PC10 


electric drill 


The electric drill powers the casket opening device. It comes on about 
10 seconds after visitors enters Vampire’s Lair. The vampire dummy is 
hung from the inside of the casket lid so the dummy rises as the lid 
opens. Use light-emitting diodes to make the dummy’s fiery eyes. A 
limit switch on the casket opening device actuates the manual reset • 
switch on PC 10 to stop the electric drill when the casket is fully open. 
When the visitors trip the people sensor at the entrance to the Mysteri- 
ous Cavern, the computer program closes the casket to prepare for the 
next visitor. 


D(14) 

T(14) 

Tl(14) 


45 H 


44 H 


4 


PC11 


night light 


This light guides visitors into the Mysterious Cavern. It goes on at the 
end of the Vampire effects. 


D(15) 

T(15) 

Tl(15) 


43H 


42H 


4 


PC 12 


electric drill 


A stiff piece of rope about 8” long is mounted in the chuck of the drill. 
The drill is clamped to a support outside one of the boxes used for the 
Mysterious Cavern. (The cavern itself is made of refrigerator or other 
large appliances boxes.) When the drill goes on, triggered by the people 
sensor at the entrance to the cavern, the rope whaps against the side of 
the box with nerve-shattering effect on anyone inside the box. 


D(16) 

T(16) 

Tl(16) 


41H 


4 OH 


4 


AR4 


Relay control- 
ing pause func- 
tion on tape re- 
corder 4. 


1'his tape unit plays all the sound effects that go with the Cavern routine. 


D(17) 

T(17) 

Tl(17) 


87H 


86H 


5 


PCI 3 


electric hair 
dryer 


When the second people sensor in the Cavern is actuated, the electric 
hair dryer goes on, blasting hot air into the cave through a hole in the 
box - ideally about face level. Incidentally, the cave can be made even 
creepier by hanging threads from the tops of the boxes, sprinkling 
cooked spaghetti on the floor (feels like worms when you step on it 
barefoot) and putting one or two plastic bags filled with ice on the 
floor of the cavern - eyuck! 


D(18) 
T(18) 
T 1( 1 8) 


85 H 


84H 


5 


PC14 


fan and slide 
projector 


Hang cheesecloth scrims from the ceiling. Fan is aimed to make cheese- 
cloth ripple. Projector is set on automatic slide advance to project 
ghosts, witches, ghoulish faces and so forth on the three scrims. Since 
the images are projecting through one cheesecloth onto another, there 
will be three images hanging in space for each slide. 


D(19) 
T(19) 
T 1( 1 9) 


83H 


82H 


5 


PCI 5 


night light 


This light guides visitors out of the Haunted House at the end of the 
Ghoul’s Gallery routine. 


D(20) 

T(20) 

Tl(20) 


81H 


8 OH 


5 


AR5 


Relay control- 
ling pause func- 
tion on tape 
recorder 5 


This relay provides audio for Ghoul’s Gallery - chains clanking, groans 
and voice at the end. 
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mines the length of time the function 
will stay on once executed. If the 
function is on and is supposed to be 
turned off at the end of the D(N) 
delay, then the Tl(N) variable deter- 
mines the length of time the function 
will stay off once executed. Using 
both the T(N) and T1(N) variables in 
the output routine lets the control 
function flash on and off repeatedly. 

Actual timing of the system will de- 
pend upon the clock speed of your 
computer and the speed of your par- 
ticular BASIC. Thus, the timing values 
shown in the program are nominal and 
will have to be adjusted to fit your sys- 
tem. A value of 1 assigned to the D, T 



or T1 variable corresponds to one cy- 
cle through the main loop of the pro- 
gram. In my system, this cycle corre- 
sponded to about 0.5 sec. Thus, if 
D(3) = 20, say, then power control 
channel 3, which is controlled by D(3) 
according to Table 1 , will be actuated 
approximately 10 seconds after people 
sensor 1 is activated. 

Table 1 also shows how the differ- 
ent effects are produced. Wind effects 
are produced by window fans; light- 
ning is produced by flashing a flood- 
light on and off quickly at random in- 
tervals. Sound effects are recorded on 
continuous-loop cassette tapes 
(available from Lafayette). 



Several special effects are shown in 
Fig. 2 through 5. 

Safety should be carefully consid- 
ered in every phase of the Haunted 
House design and layout. All electro- 
mechanical devices should be well en- 
closed or otherwise kept out of the 
path through the house. Wiring should 
be strung very carefully so visitors 
don’t accidentally trip. All electrical 
circuits should be enclosed and kept 
away from sinks, toilets, bathtubs or 
other watery environments where elec- 
trical shock is a possibility. In other 
words, when the house is set up, go 
through it several times looking for po- 
tential hazards and eliminate them. 



Program Listing 

10 E=0 

20 REM ****** TECHNO TURKEY’S HAUNTED HOUSE CONTROLLER **** 

30 REM ***************************************************** 

40 REM WRITTEN BY PETER HENRY JULY, 1978 

SO REM ***************************************************** 

60 REM THIS PROGRAM MAY BE MODIFIED FOR OTHER APPLICATIONS 
70 REM WHERE A TIME (OR UNTIMED) RESPONSE TO RANDOM (I.E. 

80 REM HUMAN) STIMULUS IS TO BE RESPONDED TO, 

90 REM ***************************************************** 

100 DIM D(20),T(20),F(20),T1(20),P(8) 

110 02=1 

120 REM 02 IS AN OPTION FLAG THAT, WHEN SET TO 1, CAUSES HA A 
130 REM CHECK TO BE MADE TO SEE IF A PORT IS ON OR OFF WHEN 
140 REM IT IS TURNED OFF OR ON (RESPECTIVELY). THIS SLOWS 

150 REM THE PROGRAM, BUT MAKES IT MORE RELIABLE... 

160 FOR A=1 TO 8 
170 P( A) = 0 

180 REM P IS THE SET OF PEOPLE SENSOR FLAGS, WHICH HELP TO 
190 REM DETERMINE IF A PERSON IS JUST STANDING ON A PEOPLE 
200 REM SENSOR, IN WHICH CASE THE SIGNAL IS IGNORED... 

210 NEXT A 

220 REM T IS TIME TO OFF CONSTANT 
230 REM T1 IS TIME TO ON CONSTANT 

240 REM D HOLDS THE TIME CONSTANTS FOR EACH OUTPUT, AS WELL 
250 REM AS THE FUNCTION TO BE PERFORMED ON ’TIMEOUT*. THIS 
260 REM WORKS AS FOLLOWS..... 

270 REM EACH D VARIABLE IS INITIALIZED TO 0 AT THE START OF THE 
280 REM PROGRAM. THE MAIN LOOP OF THE PROGRAM DECREMENTS EACH 
290 REM D VARIABLE BY ONE. WHEN A VARIABLE GETS DECREMENTED 
300 REM BELOW 0, THE FUNCTION IS PERFORMED FOR THAT DEVICE. 

310 REM THE FUNCTION IS DERIVED BY TESTING THE VARIABLE TO 
320 REM SEE IF IT EQUALS ITS INTEGER PART. IF IT DOES, THE 
330 REM DEVICE IS TURNED OFF. IF THE NUMBER 
340 REM IS NOT AN INTEGER, HOWEVER, THE DEVICE IS TURNED ON. 

350 REM THEN 'TIMER* CONSTANT IS LOADED INTO THE D VAR- 

360 REM -I ABLE FROM THE CORRESPONDING T VARIABLE. THIS 
370 REM CONSTANT IS FOR PURPOSES OF TURNING A DEVICE ON 
380 REM I OR OFF IF IT WAS JUST TURNED ON) AFTER A CERTAIN 
390 REM TIME DELAY. FINALLY, WHENEVER A DEVICE IS TURNED ON 
400 REM OR OFF, THE CORRESPONDING FLAG (F) VARIABLE IS TURNED 
410 REM TO 1 OR 0. THIS IS NOT REALLY NEEDED, BUT IT 
420 REM HELPS TO SPEED UP THE PROGRAM. 

430 FOR A = 1 TO 20 

440 D(A)-0 

450 T( A) =0 

460 T1(A)=99999999 

470 F( A) =1 

480 NEXT A 

490 REM ***** THIS IS THE MAIN LOOP 
500 1=80 
510 0=80 

520 REM ***THE ABOVE ARE THE INPUT AND OUTPUT PORT NUMBERS... 
530 REM THEY MAY HAVE TO BE CHANGED FOR DIFFERENT SYTEHS. 

540 FOR G=1 TO 20 
550 D(G) = D(G)-1 
S60 IF D(G)>0 THEN 610 
S70 A=G 

580 PRINT "UNIT #" ;A-i" HAS TIMED OUT." 

590 IF D( A ) =INT( D( A) ) THEN GOSUB 1100 ELSE GOSUB 1320 

600 REM TURN IT OFF OR ON DEPENDING ON INTO RESULT 

610 NEXT G 

620 PRINT "MARK..." i 

630 PRINT 

640 REM SAMPLE THE PEOPLE SENSORS... 

650 S = INP( I ) 

660 REM THIS BINARY BREAKDOWN ROUTINE COULD BE MORE EFFICIENT 
670 REM IN TERMS OF THE PROGRAM BEING OPTIMIZED, BUT A LIST 
680 REM OF 8 IF STATEMENTS IS THE FASTEST WAY POSSIBLE ON 
690 REM MOST MICROCOMPUTERS TO BREAK A BYTE INTO 8 BITS. 

700 IF S<128 THEN P(1)=0 

710 IF S<128 THEN 750 

720 IF P(l)=l THEN 750 ELSE P(l)=l 

730 GOSUB 1600 

740 S=S-128 

750 IF S<64 THEN P(2)=Q 

760 IF S<64 THEN 800 

770 IF P<2) = i THEN 800 ELSE P(2)=l 

780 GOSUB 1890 

790 S=S-64 

800 IF S<32 THEN P(3)=0 



BY PETER HENRY 

810 IF S<32 THEN 850 

820 IF P<3)=1 THEN 850 ELSE P(3)*l 

830 GOSUB 2070 

840 S=S-32 

850 IF S<16 THEN P(4)=0 

860 IF S(l6 THEN 900 

870 IF P( 4 )*1 THEN 900 ELSE P(4)=l 

880 GOSUB 2200 

890 S=S-16 

900 IF S<8 THEN P(5)=0 

910 IF S<8 THEN 950 

920 IF P( 5 ) *1 THEN 950 ELSE P(5)*l 

930 GOSUB 2430 

940 S=S-8 

950 IF S*4 THEN P(6)=0 

960 IF S<4 THEN 1000 

970 IF P( 6 ) = 1 THEN 1000 ELSE P(6.)*l 

980 GOSUB 2500 

990 S = S - 4 

1000 IF S<2 THEN P(7)=0 

1010 IF S<2 THEN 1050 

1020 IF P( 7) =1 THEN 1050 ELSE P(7)=l 

1030 GOSUB 2580 

1040 S=S-2 

1050 IF $=0 THEN P(8)=0 

1060 IF S=0 THEN 1090 

1070 IF P(8)=l THEN 1090 ELSE P(8)=l 

1080 GOSUB 2700 

1090 GOTO 540 

1100 REM TURN OFF THE DEVICE ROUTINE.., 

1110 IF 02=1 THEN 1160 
1120 IF F( A) =1 THEN 1150 

1130 PRINT "DEVICE STATUS SAYS: DEVICE ALREADY OFFJ" 
1140 GOTO 1310 

1150 REM DETERMINE THE BOX #... 

1160 Bl=INT((A-l)/4)+l 

1170 REM DETERMINE THE LINE #«.. 

1180 L=A-(B1-1)*4 

1190 PRINT "DEVICE IS DESIGNATED: B0X";B1;" LINE" ; L 
1200 REM ASSEMBLE THE COMMAND, AND OUTPUT IT... 

1210 Cl=l 

1220 FOR X=1 TO Bl + 2 
1230 C1=C1+C1 
1240 NEXT X 
1250 Cl = Cl + ( L-l)*2 
1260 OUT 0,C1 

1270 PRINT "DEVICE" ; A;" TURNED OFF..." 

1280 PRINT 

1290 D( A)=INT(Ti(A))+.5 
1300 F( A ) =0 
1310 RETURN 

1320 REM TURN ON DEVICE ROUTINE... 

1330 IF 02=1 THEN 1380 
1340 IF F( A) C Q THEN 1370 

1350 PRINT "DEVICE STATUS SAYS: DEVICE ALREADY ON)" 

1360 GOTO 1530 

1370 REM DETERMINE BOX # 

1380 Bl=INT((A-l)/4)+l 
1390 REM DETERMINE THE LINE # 

1400 L=A-(B1-1 )*4 

1410 PRINT "DEVICE IS DESIGNATED: B0X";B1;" LINE" ;L 
1420 REM ASSEMBLE COMMAND... 

1430 Cl=l 

1440 FOR X=1 TO Bl+2 
1450 C1=C1+C1 
1460 NEXT X 
1470 C1=C1+(L-1)*2+1 
1480 OUT 0,C1 

1490 PRINT "DEVICE"; A;'* TURNED ON..." 

1500 PRINT 

1510 D(A) = INT(T( A)) 

1520 F( A) =1 
1530 RETURN 

1540 REM EACH PEOPLE SENSOR ROUTINE IS CUSTOMIZED TO DO 
1550 REM SOME SPECIFIC ACTION WHICH IS TO BE DONE AFTER 

1560 REM A GIVEN PEOPLE SENSOR HAS TRIGGERED 

1570 REM THEREFORE, IN THIS ARTICLE, THE ROUTINES HAVE 
1580 REM BEEN WRITTEN TO CORRESPOND TO THE SCENARIO OF 

1590 REM TECHNO TURKEY'S HAUNTED HOUSE .* 

1600 PRINT "PEOPLE SENSOR 1 TRIGGERED)" 
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CBT/TERMDUL 

Fully Assembled And Tested ! ! ! 

$ 399 °’ 

Full 90 Day Warranty 



STANDARD 

FEATURES: 



• FORMAT DISPLAY 32 X 16 SWITCHABLE TO 64 X 16 

• SCROLLING AND PAGING 

• 6802 MICROPROCESSOR CONTROLLER 

• RS232 I/O PORT 

• ALL POPULAR CRYSTAL STABILIZED BAUD RATES 

• UPPER AND LOWER CASE 

• 32 ASCII CONTROL CHARACTER DECODING, 
OUTPUTS AVAILABLE TO USER 



OPTIONS’ * numeric key pad including letters a to f $ 55. 

• MODEM-ACOUSTIC OR 4 WIRE $100. 

• 5 SLOT S100 BUS BACKPLANE INCLUDING HIGH 
CAPACITY POWER SUPPLY $155. 

• 16 COLOR DISPLAY $45. 

• CURRENT LOOP $10. 

• GREEK SYMBOLS $25. 

• 9" OR 15" SANYO B/W MONITOR IN METAL CASE 




Caldwell 

Computer 

COa 



546 West Olney Avenue 
Philadelphia, PA 19120 
(215) 224-9133 

Sam Caldwell 



SEE US AT THE PHILADELPHIA SHOW 
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A Great 

Microcomputer 
At A Fabulous 
Price 

From Computer 
Enterprises: 

The VDP-40 

Video Data Processor 




Credit Card 
Price: 
$4207.00 



Cash 

Discount 

Price: 

$4046.00 



Designed for the office or for the home, the IMSAI Video Data Processor, the 
VDP-40, places a microcomputer well within the budget of the average 
small businessman or systems developer. The VDP-40 may be used to com- 
puterize the accounting and inventory functions of a small business. The 
VDP-40 can communicate to additional VDP-40s or other 8080/85-based 
computers, and can act as a terminal in a data communications network. 
The VDP-40 is a fully integrated system, featuring an 8085 microprocessor, 
32K RAM memory, two 5V4-inch floppy disks, 9-inch CRT, heavy-duty 
power supply, professional keyboard, terminated/regulated motherboard, 
and serial and parallel I/O ports in a handsome cabinet. 

The IMSAI VDP-40 comes fully assembled and tested. Built-in serial and 
parallel I/O ports provide the means to connect, via appropriate cabling, 
peripheral devices including line printers, modems and auxiliary terminals. 
Built-in expansion capability allows the user to increase the RAM, I/O ports 
and number of disk drives. 

SYSTEMS FEATURES. 

• Fully Integrated Computing System in a single Cabinet 

• High Speed 8085 Processor 

• 80 x 24 Video Display 

• 5’/4-inch Twin Floppy Disk Drives 

• Integrated CRT Display 

• Microprocessor-Driven Keyboard With N-Key Rollover 

• Terminated/Regulated Motherboard 

• Heavy-Duty Power Supply 

• Printer/Modem Port Included 

• 32K RAM Memory Included 

• 2K ROM Monitor Included 

• Disk Expansion Capability in Excess of 4.5 Megabytes of On-Line Storage 
System Expansion? Extra slots in our S-100 bus motherboard and our new 
power supply allow almost unlimited expansion. 

Need more disk expansion? A controller option of the VDP-40 allows expan- 
sion to greater than 4.5 M Bytes. 

Add a line printer, an IBM compatible tape drive, a modem: all are available, 
with the interfaces and software to make it work for you. 



NO-RISK GUARANTEE 

* Cancellation With No Obligation If WE Don t Deliver In 90 
Days 

* Full Satisfaction Or You May Return Product 

* Plus All Manufacturers' Factory Guarantees 



Shipping charges: $10 per CPU on larger units; $1.50 per kit. $2.00 min. 
per order. 

Delivery is stock to 30 days on most items. Shipment is immediate for 
payment by cashier’s check, money order or charge card. Allow 3 weeks 
foi personal checks to clear. N.Y. State residents add approp. sales tax. 
Availability, prices and specs may change without notice. 



Operating Hours: 
M-W 10-5 E.S.T. 
Th-F 10-9 E.S.T. 
Closed Sat. & Sun. 

P.O. Box 71 

Fayetteville, N.Y. 13066 

Phone (315) 637-6208 Today! 




Program Listing continued 




1610 


REM WARY PERSON ENTERS MONSTER MIRE... 




1620 


IF E = 1 THEN 1870 






1630 


E = 1 






1640 


D( 1 ) = . 5 






1650 T(l)=l 






1660 


Tl(l)=INT(10*RND(l))+5 






1670 


D( 4 ) = . 5 






1660 


H 

■p 

O 






1690 


Tl( 4) =99 999 999 






1700 


D( 2 ) = . 5 






1710 


D( 3 ) = . 5 






1720 


REM DON’T TURN OFF DEVICES 2 AND ; 


3... THEY SHUT THEM- 


1730 


REM SELVES OFF... JUST REMOVE THE 


LATCHED ON 


SIGNAL! 


1740 


REM DEVICE 16 IS A DUMMY DEVICE.. 






1750 


T(16)=99999999 






1760 


D( 16) =0 






1770 


Tl(16)=99999999 






1780 


T( 2 ) = 99 999999 






1790 


T( 3 ) =99999999 






1800 


Tl(2)=99999999 






1810 


Tl(3)=99999994 






1820 


D( 8 )= 10 . 5 






1830 


T( 8 ) =20 






1840 


Tl(8)=99999999 






1850 


E = 1 






1860 


GOTO 1880 






1870 


PRINT "ENTRY TO MONSTER MIRE FORBIDDEN I!" 




1880 


RETURN 






1890 


PRINT "PEOPLE SENSOR 2 TRIGGERED l 1 






1900 


REM HALL OF MIRRORS ENTERED! 1 






1910 


D( 1 ) = 0 






1920 


T( 1 >=99999999 






1930 


Tl( 1 ) =99999999 






1940 


D( 8) = . 5 






1950 


D( 3 ) = , 5 






1960 


T( 3 ) =10 






1970 


T(8)=25 






1980 


Tl( 3)=99 999999 






1990 


Tl(8)=99999999 






2000 


D( 5 ) = 25 . 5 






2010 


T( 5 ) = 5 






2020 


Tl{ 5) =99999999 






2030 


D( 6 ) =60 . 5 






2040 


T( 6) =99999999 






2050 


Tl(6)=99999999 






2060 


RETURN 






2070 


PRINT "PEOPLE SENSOR 3 TRIGGERED! 1 


Ft 




2080 


REM STILL MORE FRIGHT!!! 






2090 


D( 6 ) =0 






2100 


D(7)=15.5 






2110 


T( 7 ) =40 






2120 


Tl(7)=99999999 






21'30 


D(9)=25.5 






2140 


T( 9 ) = 15 






2150 


Tl(9)=99999999 






2160 


D( 10 ) =40 . 5 






2170 


T(10)=99999999 






2180 


Tl( 10 >=99999999 






2190 


RETURN 






2200 


PRINT "PEOPLE SENSOR 4 TRIGGERED! 


t 




2210 


REM ***** WHAT ELSE?? 






2220 


D( 10 ) =0 






2230 


D( 11 ) = . 5 






2240 


T(ll)=30 






2250 


Tit 11) =99999999 






2260 


D{ 13 ) =10 . 5 






2270 


T(13)=99999999 






2280 


Tl(13)=99999999 






2290 


D( 17) =0 






2300 


T( 17 > = 99999999 






2310 


Tl( 17 >=99999999 






2320 


E = 0 






2330 


D( 1 2) =10 . 5 






2340 


T( 12 > = 20 






2350 


Tl( 12) =99999999 






2360 


D( 14) =30.5 






2370 


T( 14 >=99999999 






2380 


Tl( 14) =99999999 






2390- 


D( 16) = 30 • 5 






2400 


T(16)=99999999 






2410 


Tl( 16 >=99999999 






2420 


RETURN 






2430 


PRINT "PEOPLE SENSOR 5 TRIGGERED! 1 






2440 


D( 16) = 0 






2450 


D{ 14 ) = 0 






2460 


D( 1 5 ) = . 5 






2470 


T( 15) =10 






2480 


Tl(15)*99999999 






2490 


RETURN 






2500 


PRINT "PEOPLE SENSOR 6 TRIGGERED! 1 






2510 


D( 1 7 ) = . 5 






2520 


T( 1 7 ) =30 






2530 


Tl(17)=99999999 






2540 


D( 1 4) =30 . 5 






2550 


T(14)=99999999 






2560 


Tl( 14) =99999999 






2570 


RETURN 






2580 


PRINT "PEOPLE SENSOR 7 TRIGGERED!" 






2590 


D( 14 ) =0 






2600 


D( 1 8 ) = . 5 






2610 


T( 1 8 ) =10 






2620 


Tl( 18) =99999999 






2630 


D( 20 ) = • 5 






2640 


T( 20 ) = 10 






2650 


Tl( 20 >=99999999 






2660 


D( 19)=10.5 






2670 


T( 19) =99999999 






2680 


Tl(19)=99999999 






2690 


RETURN 






2700 


PRINT "PEOPLE SENSOR 8 TRIGGERED! 1 






2710 


D( 19) = 0 






2720 


PRINT "SOME FRIGHTENED PERSON IS LEAVING THE 


HOUSE! !" 


2730 


RETURN 
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The “Grivet” 

A New Traveling Companion for the Microcomputer 

BY HARRY SHERSHOW 



There’s something strange 
moving ’round out there! 

And whatever it is, it ain’t a 
robot! That, in essence, is 
the disclamation resounding 
from scientific circles as well 
as from the Gallagher Re- 
search Corporation. Seems 
that certain contraptions 
with blinking colored lights 
and electronic beeps, able to 
roam around rooms without 
knocking over chairs, are 
posing as robots. Not true, 
cry a number of observers 
from Carnegie Mellon and 
MIT. Their AI labs have scru- 
tinized these publicity gim- 
micks, which claim to recog- 
nize people by voice, which carry on conversations, 
which are self-motivated and which, in general, insist 
they are intelligent robots capable of standing guard 
at security plants or assisting at surgical operations. 
The disclaimers say that these robots are hoaxes and 
are remotely controlled by a nearby attendant and 
that the voice the robot emits in its “conversations” 
with strangers is really the dulcet transmitted-tone of 
one of its handlers. In fact, one magazine bluntly calls 
this publicity-oriented robot “a lot of hokum.” Like 
the ads for a hair-coloring company which ask “Which 
one is the real blond?” it seems that difficulties may 
arise when trying to pick out a real robot. John Gal- 
lagher, though, in this article and in other stories 
which he has released to the public, claims that his 
GRIVET is the genuine McCoy; the “basic ingredient” 
for the first true robot about to emerge. 

Looking very much like the Land Rover that NASA 
sent to the Moon, the GRIVET has made its debut as 
the newest class of peripherals to emerge on the com- 
puter market since the appearance of the Periphicon 
camera. Unlike the popular “robots”, which contain 
small dedicated computers and roll around rooms 
bleating electronic signals, the GRIVET is designed to 
be interfaced to any computer, just like a printer, 
VDT, voice synthesizer or scroller. When assembled 
and given a function, the GRIVET will be able to per- 
form strange antics limited in scope only by the imag- 
ination of the programmer sitting at the keyboard of 
his computer. 



Developer of this new 
peripheral family is a young 
physicist, John Gallagher, of 
the Gallagher Research Cor- 
poration and a physics grad- 
uate from Wake Forest Uni- 
versity. His computer back- 
ground includes two years 
in programming and archi- 
tecture plus 1 1/2 years of 
microprocessor and micro- 
computer application design 
as well as software design. 

How did he happen to 
pick robots and GRIVETs 
as his first business venture? 
“Well,” he explained in a 
recent interview, “when mi- 
crocomputers started hit- 
ting the market, three years ago, I was already work- 
ing on a robot design - which I had started during my 
freshman year at college. I was waiting for an inexpen- 
sive computer system to show up. Five years ago there 
were no cheap computers. When they finally came out 
with inexpensive microcomputers I revived my project 
and started looking at it more seriously. I knew a 
future market for GRIVETs would exist once home 
computers became popular and had gained some repu- 
tation as a credible product. When that occurred — 
and that was about a year ago when Radio Shack 
came into the picture — the event marked the point 
when the micro became a viable product. I felt that 
the next product to emerge would be the hobby robot. 
So, we started about a year ago designing the GRIVET 
based on the work I had done four years before that 
and with which I had been tinkering ever since. One of 
the investors in our company happens to own seven 
factories here in North Carolina including a machine 
shop and plastic molding factories. We talked to him 
and got together with his engineers and staff of drafts- 
men and technicians and myself and we put together 
my rough sketches and balsa-wood models, worked 
them into a blueprint and finally emerged with the 
prototype. We had two failures before our current suc- 
cess.” 

The final, current product is a versatile “robot” 
that is unique in the fact that it doesn’t do anything 
and is not a robot. “A robot in the popular sense of 
the word,” explained the 26-year-old physicist, “is a 
mechanical contraption that rolls around the room, 
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shakes your hand and does useless things like picking 
up a cup of hot coffee and spilling it into your lap. 
These physical activities have been programmed into a 
computer which has been implanted within the robot 
itself and which causes the robot to do the things it 
does. I call my device a ‘GRIVET’, not a robot. 
GRIVET is an acronym for the Gallagher Research In- 
corporated Versatile Electronic Tool. A robot, you 
might care to know, is really a GRIVET with a compu- 
ter inside. The GRIVET is the newest peripheral de- 
vice on the market. When you, as a user, interface it 
with your own microcomputer - then what it does or 
what it will be able to do will be limited only by your 
own objectives. And its potential for doing that is ab- 
solutely unlimited!” 

John Gallagher’s enthusiasm for his product is so 
great that it bubbles over into his sales literature: “In- 
terested in pioneering the most exciting frontier since 
the dawn of microcomputing?” he proclaims. “Then 
get a head start with the GRIVET! Years ahead of its 
time, this innocent looking toy represents one of the 
most revolutionary advances in the state-of-the-art, 
and through engineering simplification, it is now af- 
fordable!” 

The GRIVET, in its stripped-down form, can’t do 
anything until it’s hooked into a computer. For 
demonstration purposes, it has been connected to 
wired switch-controls and has performed antics such as 
rolling around in precise paths, raising and lowering its 
arms, and picking up objects at one spot and placing 
them at another. 

The GRIVET when it is unpacked and assembled is 
simply a “dumb” peripheral. It has no intelligence. 

But according to Gallagher, who plans to sell the de- 
vice to other manufacturers as well as directly to hob- 
byists, such “intelligence” will quickly emerge. One 
dealer might program the GRIVET to do household 
chores; another will design it to play chess. No two 
dealers, according to John, will develop the GRIVET 



into the same final product. “It is going to be inter- 
esting,” says Gallagher, “to see what emerges on the 
market in another year. You will observe a lot of 
strange and individualistic approaches to the product, 
and our own competitors will be people buying our 
parts. Customers will be able to buy a whole arm, a 
whole motorized base or a whole GRIVET. In fact, 
there’s a group of students down at Northwestern that 
is considering the use of a single arm programmed to 
make proper moves in a chess game. We are hoping 
that somebody will realize that a single-chip interface 
can be used with our GRIVET.” 

Interfacing the GRIVET with a computer will not 
require any unique arrangements, according to Galla- 
gher. “Of course,” he admits, “different computers 
may have different requirements. I’ve heard of some 
people spending as little as $25 to interface to a com- 
puter while others have spent as much as $1000. Actu- 
ally it can be done in many ways but we’re not 
pushing any particular way of doing it. We are simply 
telling our dealers: Go ahead and sell it in any form 
you want to! They have a free hand. We do not sell 
the GRIVET assembled or pre-packaged in any way. 
We’re only selling the parts - either one part or all of 
them — and they are all basically unlabeled. We won’t 
have ‘GRI’ embossed on any part. So we expect a 
lot of people to be selling these GRIVETs assembled 
with their company name on it and with their compu- 
ter and their program inside doing their particular 
work. And, it is then their product and their name, 
certainly, should be on it.” 

Average work-time for assembling the kit by a pur- 
chaser has been measured by the Gallagher company 
to be between 15 and 20 hours. The item shipped 
from the Gallagher warehouse is a finished product. 

No filing, no drilling and no sawing will be required 
in assembly. All the parts are there, just like a giant 
erector set. All the holes are pre-drilled at proper lo- 
cations and it’s just a matter of putting the parts to- 



Specifications 

Height 51 cm 

Width 55 cm 

Length 7$ cm 

Weight 20 kg 

Turn radius 25 cm 

Ground speed 3 km/hr 

Reach 12 cm 

Grasp 5 cm 

Finger pressure 4 N 

Lifting load 200 gm 

Wrist rotation 180 

Shoulder rotation 180 

Hand tilt 45° 

Elbow action 45 

Upper arm action 45" 

No. of motors 20 

Power Requirements 

Base: 6 V 8A 

Arms: 4V SA, 3V @ 2A 
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gether. No machine-shop work at all will be required 

After it is assembled and hooked into the com- 
puter, what will it actually be able to do? That is one 
of the questions usually thrown at the producer. 

“It will be able to do,” responds Gallagher. “Any- 
thing you have programmed it to do through your 
microcomputer. Anything.” 

In its physical configuration the GRIVET consists 
of two boxes, two wheels, one small tail wheel for sta- 
bilization and two moveable “limbs.” The GRIVET 
weighs about 30 pounds empty and can carry an ad- 
ditional 30 pounds of hardware — computer, sensors, 
batteries, etc. The company recommends a total 
weight limit of 60 pounds. “More than that,” says 
Gallagher. “And the wheels may stop rolling.” 

One of Gallagher’s objectives in designing the 
GRIVET was to achieve versatility. His machines 
can now perform a wide variety of maneuvers. Most 
of the GRI VET’s versatility is concentrated in the 
arm movements. These limbs have a smooth action 
because they do not depend on gear trains for activa- 
tion. Robots, by comparison and as seen in movies, 
use exaggerated, jerky arm movements. With modi- 
fications, the fingers on GRIVET’s hand can be ar- 
ranged to handle things as fine as needles or as bulky 
as ash cans. The GRIVET can pick up and pour an 
opened can of beer. It holds a pencil tightly enough 
in its grasp to write a letter or draw pictures. The 
hands can also squeeze a person’s finger quite hard 
(five-pound pressure) so the GRIVET is not a toy 
for curious children. The rapidity of its arm motion 
is an 18” arc in about one second. In brief, the 
GRIVET’s arms are strong, fully articulated and can 
do anything that a human arm can do. (Its weight- 
lifting limits, at this time, are in the range of 5 to 10 
pounds.) 

In current, ordinary computer applications, the 
programmer is responsible for system output. How- 
ever, GRIVET owners, using the teach-repeat mode, 
will be able to program the computer himself. This 
control-transfer from the programmer to the end- 
user turns into great savings for any manufacturing- 
firm preparing to automate with robots. Yet it is 
simple enough for the hobbyist interested in robotics 
rather than in programming languages. “Here’s a 
chance to be one of the first to pioneer in the field 
of robotics,” exults Gallagher. “Because with auto- 



matons comes the second industrial revolution, and 
that’s a revolution no one should want to miss! 

“I have been asked in the past,” he continues, “to 
make statements about GRIVET’s ability similar to 
the statements made by other companies. Those state- 
ments that claim that the robot will be an android, 
capable of security defenses, capable of voice recog- 
nition and a lot of other things. But, you know, a lot 
of those statements can’t be backed up with perform- 
ance. We, ourselves, are simply stating that GRIVET 
is a dumb creature. Can’t do anything by itself. What 
it does depends on what you, yourself, program it to 
do. You see, every customer will probably use his 
own ideas about how he wants the robot to function. 
We are not making capricious claims. We’re sticking 
to what we know to be facts and what the GRIVET 
is physically able to do and what its limitations are. 

We are leaving it up to the individuals to make the 
robot intelligent enough to do something unusual. 

I’d be very surprised, and excited, for instance, if I 
learned that someone had programmed the GRIVET 
to do voice recognition. But the way we market it 
the GRIVET is incapable of doing anything until you 
turn it on and make the motors work and the wheels 
revolve. We sell everything short of intelligence. 

There are no additional accessories, no hidden gadgets, 
no different models that you have to buy to make it 
do a specific task. What you see is what you get — two 
empty boxes with wheels and two arms. 

“The GRIVET is similar, at this time, to what the 
microcomputer looked like when it first came out. The 
skeleton model that MITS marketed was simply a box 
full of lights and switches. It was not designed, at 
that time, for any business application. You couldn’t 
use it for anything, really. It didn’t have a terminal, 
didn’t have a printer or disk. But it did work as a com- 
puter would work and it made available to hobbyists, 
who were suffering from poverty, a computer without 
having to dish out $10,000. At last they could have 
one for $600! And what they did with it was up to 
them. And that’s what we’re doing. We are providing, 
for under $1000, a robot to anyone who wants one to 
play with, to tinker with, to build upon. We’re basical- 
ly hoping that everyone who buys one — and so far 
there have been quite a few purchases - will have the 
imagination and creativity to come up with answers 
and applications. 



Manipulation 



The arm modules have six motors and therefore six func- 
tions. The grandest movement is from the shoulder, which 
can swing the lower arm through 180°. As seen in the 
drawing to the right, the two arcs formed by the hands 
intersect. Thus the appendages co-operate in their tasks, 
while being driven separately. In the downward position, 
the arms pass through most doorways without any prob- 
lems. G.R.I. designed the GRIVET for uneven surfaces 
and carpets. To make contact with the floor, one uses a 
larger caster in the rear. 
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“All the dealers we’ve been talking to have inten- 
tions of selling our GRIVETs with their own intelli- 
gence. There will be a lot of work out there develop- 
ing feedback systems and promotions of a more com- 
plete product. Most of the people that have purchased 
units have indicated to us that they are using them 
for their own research in the fields of artificial intel- 
ligence and robotic design. They are not particularly 
interested in practical applications. We are waiting to 
hear from those others who are developing practical 
uses for the GRIVET - apart from the research. 

“Our price is not elastic the way computer prices 
are. You remember when the Altair system first 
came out they established a standard and almost 
every month after that there were 2 or 3 additions 
to the market place of products from new companies. 
For a year’s period more than 170 new computer 
companies were established based on second sourcing 
or modular substitution into a standard bus. Over 
170 companies supporting one man’s concept in the 
computer! 

“Now we could sell these GRIVETs assembled with 
computers and programmed to do practical tasks or 
be useable in the labs for experimental application 
and artificial research. But if we did that, then we 
would not leave open the market for generating in- 
terest in individual effort and promoting new business- 
es supporting our product. What we elected to do 
was bring the cost down. Strip the product clean of 
everything but essentials as far as operations of the 
robot is concerned and leave nothing on the robot to 
indicate that any particular microcomputer or parti- 
cular feedback systems were required to operate it. 

It’s a total, across-the-board stripped-down, no-non- 
sense robot! Anyone who has any idea about what 
they want to do with it, or what they can do with 
it, can build up a new business supplying our kit build- 
ers with products required to interface it, to make it 
more intelligent, more attractive - like giving it a 
head. 

“There is no particular single computer required 
for the GRIVET. Because we are the only ones selling 
anything like this this year, you can pretty well ex- 
pect it to be a standard for related new products com- 
ing out. The spin-off. In other words, in 1978, any- 
body writing programs in any language for any 
microcomputer using any interface for a robot kit 
recently purchased — then you know it’s got to be 
for the GRIVET.” 

John anticipates that there will be a $10,000,000 
annual market for the little rascal as its potentials be- 
come apparent to owners. Current prices for the 
GRIVET or its parts are $399 for the Arm Module 
Kit; $79.95 for the Torso Module Kit; $275 for the 
Base Module Kit or $989 for the Complete GRIVET 
Kit. To this must be added shipping charges and sales 
tax if applicable. For more information write to Gal- 
lagher Research, Inc., PO Box 10767, Winston-Salem, 
NC 27108. Or give ’em a call at (919) 748-8761. And 
may the Force be With You! □ 




The three diagrams above depict the result of combining 
the actions of the upper arm motor with the one at the el- 
bow. The upper motor provides more lift, while the lower 
one is used for trimming. However, both movements are 
sw'ift, with full travel under 2 seconds. 

The wrist rotates 180° like the shoulder. This motor 
permits pouring, because it does not have the load on the 
shoulder motor. The mid-position of both cylinders is 
downward. 

The hand motor tilts the fingers 45° downward. This 
tilting, combined with the elbow movement, achieves a 
90° angle with respect to the floor. However, this smaller 
motor does not have the strength the elbow' motor has. 
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CHECK REGISTER ACCOUNTING SYSTEM 



The Computer Checks Into 
the Balancing Act 



CRAS is a fully integrated accounting 
system that requires neither accounting 
expertise nor knowledge of computers. 
The Transaction Entry Program creates 
a data base which the computer draws 
on to prepare a variety of statements 
serving many purposes. This article dis- 
cusses four such statements. For a 
fuller understanding of the CRAS sys- 
tem, you should review Part I of this 
series (August PC). 

Though similar, the Business Ac- 
counts Distributions (CRAS-BAD) and 
Personal Accounts Distributions (CRAS- 
PAD) Programs differ in that CRAS- 
BAD summarizes activity in business 
accounts #10 through #25; CRAS-PAD 
does the same for personal accounts, 

#26 through #45 . 

You’ll find the distribution state- 
ments useful for self-auditing — finding 
errors where an entry is charged to the 
wrong account. But the statements 
also provide at a glance an understand- 
ing of how money is spent or earned. 

The statements are available in one- 
month lengths. After selecting the 
statements option in the CRAS-RS 
program, you only need to stipulate 
the number of the month for which 
you want a statement. 

CRAS-BAD requires 5666 bytes 
of core memory and CRAS-PAD 5687 
(passive state). They may be called di- 
rectly from disk or via the CRAS-RS 
program. Upon run completion, pro- 
gram control returns to CRAS-RS. 

To spread 17 columns across the 
page, each entry’s decimal portion 
had to be sacrificed. Rounding each 
amount to an integer explains minor 
variations in the addition of certain 
columns. To prevent accumulation of 
error, the original entry, including the 
the decimal portion, is used for accu- 
mulation purposes. 

Little in the programs has not been 
discussed in Part I of this series. Only 
one portion of Ihe program requires ex- 
planation. A field of 122 characters 
is reserved on file #9 for the names 



BY O. E. DIAL 



Part II 

This Check Register Accounting 
System provides a complete ac- 
counting system for home or 
small business - or both , if 
you're self-employed. A single 
transaction entry produces a 
number of special output s, saving 
you time , money and headaches 
each month - and at tax time 
Part I of the CRAS system ap- 
peared in Personal Computing, 
August 1978. 

of the checking account and the bank. 
Not all of these are used, and since 
the data is Right Set in the disk re- 
cord, the unused portion will be repre- 
sented as nulls. 

To use these titles in automatic cen- 
tering routines, the nulls must be 
stripped away. Lines 320 to 350 serve 
this function. A title of 122 charac- 
ters in length is obtained from disk. 

The routine strips away the nulls or 
blanks, one at a time, preceding the 
title. When the first non-null is read, 
the string is redefined as consisting of 
that character together with the re- 
maining characters. Obtaining this 
string’s length then makes possible 
centering the string for use as a title. 

Statements of Accounts 

Statements of Accounts is perhaps the 
most valuable program in CRAS, par- 
ticularly for preparing income tax re- 
turns. At various times of the year, 
you’ll want a report of all transactions 
affecting the “Equipment Account”, 
“Savings” or whatever accounts you 
define. You may reach CRAS-SOA 
either directly on disk or via the CRAS- 
RS; in any event, program control re- 
turns to CRAS-RS after each run of 
CRAS-SOA. CRAS-SOA requires 8023 
bytes of core in a passive state. 

In the short dialogue that precedes 
preparing the statement, you indicate 



whether you want a statement for 
every account (as would be required at 
year end) or for selected accounts. 

If the latter, state the account number, 
then the number of the first and last 
month of the report. The report may 
be for any multiple of a month. 

Lines 2280 through 2330 provide 
an error detection routine in which 
you input the number of a later 
month than the one you have transac- 
tions on file for. In this instance, the 
program substitutes the last month 
transactions are on file for as the ending 
month of the report. 

When a report exceeds one page in 
length, the program prints a summary 
title on the second page. The program 
keeps a line and page count, and with 
the PRINT CHR$(12) statement ad- 
vances to a new page at the appropriate 
time. The number of lines printed per 
page may be adjusted in lines 1460 and 
1750. 

Checking account 
reconciliation statement 

You may call CRAS-CAR directly or 
via CRAS-RS. The program requires 
8935 bytes of core memory, but as 
with the remaining programs, the byte 
count can be dramatically reduced by 
the economies suggested in Part I. 

Should you desire a statement, its 
short dialogue precedes printing. Since 
the program is frequently called for, 
although not all bank charges have 
been entered as transactions, a reminder 
is provided at the outset. You are then 
given the option of returning to CRAS- 
TE to enter additional transactions. 
Probably the most frequent reason for 
using this circuitous route is failure 
to record bank service charges. 

Should you find two or three un- 
broken series of transactions to clear, 
your best bet is using the SEQUENCE 
routines. Input the first and last trans- 
action number of each series. When 
you’re finished with the SEQUENCE 
routine, input the transaction number 
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of isolated transactions which have 
cleared. Finally, input a zero, 
lated transactions which have cleared. 
Finally, input a zero. 

The program then finds the highest 
transaction number in an unbroken se- 
ries and files this number, which will 
prevent redundant searches through 
all transactions to find if they’ve 
cleared. Where a statement is produced 
in the second half of the program, the 
number just filed becomes the starting 
point for reviewing remaining transac- 
tions to see if they’ve cleared. 

If you want a statement, input the 
bank statement closing date and closing 
balance. The statement is then pro- 
duced. 

Listing uncleared transactions pro- 
vides useful information, particularly 
where ancient transactions not yet 
cleared are uncovered. You may want 
to place a stop order on the check 
and reverse the transaction with a 



memo entry (See Part I for a discus- 
sion of Memo Entries). If the accounts 
don’t reconcile, the listing can easily 
reveal the error. 

Transaction number, rather than 
check number, is the key to clearing 
transactions. This procedure may seem 
odd, but many transactions, including 
deposits, memo entries and bank 
charges, will not be associated with a 
check number. 

Part III 

Three more programs are in the CRAS 
System. The first, CRAS-SF, permits 
constructing, editing, adding and de- 
leting up to ten suspense file items per 
month. The program sorts each item 
into chronological order. 

The second, CRAS-CP, prints 
checks. The program converts digits 
to words. Simple in concept, this por- 
tion of the program is actually quite 
complex. 



To prevent inadvertent damage to 
the files, the third program must be 
called direct; it cannot be reached via 
CRAS-RS. CRAS-TF transfers selected 
files and account balances from an 
old disk to a new one so that CRAS 
may continue throughout the year in- 
dependent of record volumes. 

My “Recursive Budgeting” model 
(PC, May/June 1977) will be integ- 
rated into CRAS. Tying “Recursive 
Budgeting” to CRAS permits periodic 
reports comparing budgeted to actual 
income and expenses, together with 
an adjusted budget spread over the re- 
maining months of the budget period. 

Part III of CRAS and “Recursive 
Budgeting” will appear in future issues 
of Personal Computing. □ 

(Note: All names and data used to il- 
lustrate the CRAS system are ficti- 
tious: any coincidence of names with 
real persons is accidental.) 



CRAS (PROGRAM 6) - SAMPLE RUN 



RUN” CRAS -BAD 

* * BUSINESS ACCOUNTS DISTRIBUTIONS STATEMENT * * 
NHAT IS THE NUMBER OF THE MONTH? 7 



BUSINESS INCOME AND EXPENSE DISTRIBUTIONS STATEMENT FOR JULY, 19"’8 
O. E. AND BETTE J. DIAL (50-17741) / FIRST NATIONAL BANK AT BOULDER 
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CRAS (PROGRAM 6) - LISTING 



^0 « ************************************************************************************************************************* 

20 ' * * 

30 ' * CRAS (PROGRAM 6) : CHECK REGISTER ACCOUNTING SYSTEM - O. E. DIAL 1978 * 

40 ' * * 

50 . ************************************************************************************************************************* 

60 ’ 

70 ' 
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80 • ************************************************* 

90 ' * 

100 1 * CRAS-BAD: BUSINESS ACCOUNTS DISTRIBUTIONS 

110 ' * 

120 ' ************************************************* 

130 ' 

140 CLEAR 2500: WIDTH 132' * * NOTE THAT A PRINTER WIDTH OP 132 CHARACTERS IS REQUIRED FOR STATEMENTS 

150 DEFINT I-S 



160 CLOSE: Q*0 ’ 

170 W4$«"| #####-"’ 
180 W6$*" ###” ' 

190 ' 


* * TO INITIALIZE THE TRANSACTION NUMBER 

* * FORMAT FOR ACCOUNT BALANCES 

* * FORMAT FOR ACCOUNT ENTRIES 



200 DATA JANUARY, FEBRUARY, MARCH, APRIL, MAY, JUNE, JULY, AUGUST, SEPTEMBER, OCTOBER, NOVEMBER, DECEMBER 
210 DIM M$(12), AB ( 1 6 ) , AE (16) , Gl$(16), G2$(16) 

212 ' 



220 FOR 1*1 TO 12 
230 READ M$ (I) ' 

240 NEXT I 
250 GOTO 740 
260 ' 


* * READ THE CALENDAR 



270 ' * * * FILING SUBROUTINES 

280 • 

290 FIELD #9, 2 AS IM$, 4 AS RY$ , 122 AS NM$ ' * * GET NAME, BANK, AND YEAR DATA 

300 GET #9, 1 

310 IM*CVI ( IM$ ) : YR$*RY$: B$*NM$ 

320 FOR Jl*l TO 126 

330 IF MID$(B$, Jl, 1)*" N THEN 350' * * STRIP AWAY THE NULLS ON THE TITLES 

340 GOTO 360 

350 NEXT Jl 

360 B$*MID$(B$, Jl) 

370 ' 

380 FIELD #7, 126 AS D$ , 2 AS Q$ 



390 GET #7, M 
400 Q * CVI (Q$) ' 
402 ' 


* * ENDING TRANSACTION NUMBER FOR THE MONTH 



410 FIELD #8, 2 AS Ml$, 2 AS Ql$, 2 AS QM$ , 2 AS QJ$, 120 AS DU$ 

420 GET #8, 1 

430 Ql*CVI(Ql$): Ml*CVI (Ml$) ' * * LAST MONTH AND LAST TRANSACTION NUMBER 

440 RETURN 



450 ' 

460 FOR I * 1 TO 16' 


* * GET THE ACCOUNTS OPENING BALANCES, BY MONTH 



470 FIELD #5, 64 AS 11$, (1-1) * 4 AS 12$, 4 AS G2$(I) 



480 NEXT I 

490 GET #5, M 

540 FOR I * 1 TO 16 

550 AB(I)*CVS(G2$ (I) ) 

560 NEXT I 

570 RETURN 

580 ' 


' * * CONVERT STRINGS TO SINGLE PRECISION NUMBERS 


590 FOR I * 1 TO 16' 


* * GET THE ACCOUNTS ENTRIES, BY MONTH 



600 FIELD #2, 64 AS 11$, (1-1) * 4 AS 12$, 4 AS G1$(I) 



610 NEXT I 

620 GET #2, J 

670 FOR I *1 TO 16 

680 AE ( I ) *CVS (Gl$ (I) ) 

690 NEXT I 

700 RETURN 

710 ' 


' * * CONVERT STRINGS TO SINGLE PRECISION NUMBERS 



720 ' * * * PROGRAM CONTINUATION 

730 ' 

740 PRINT TAB (3) "* * BUSINESS ACCOUNTS DISTRIBUTIONS STATEMENT * PRINT: PRINT 

750 INPUT “WHAT IS THE NUMBER OF THE MONTH"? M: PRINT 



760 GOSUB 1530' 
770 GOSUB 1460' 
780 GOSUB 1620' 
790 GOSUB 1650' 
800 GOSUB 1160' 
810 GOSUB 1350' 
820 GOSUB 1250' 
830 GOSUB 1190' 
840 GOSUB 1300* 
850 GOSUB 460' 
860 GOSUB 1070' 
870 GOSUB 1400' 
880 ' 


* * OPEN THE FILES 

* * TEST FOR CORRECT MONTH 

* * FORM THE DATE STRING 

* * SHIFT I/O PORTS TO THE PRINTER 

* * PRINT A DOUBLE UNDERSCORE 

* * FORM AND PRINT THE TITLE STRING 

* * FORM AND PRINT THE SUBTITLE STRING 

* * PRINT A SINGLE UNDERSCORE 

* * PRINT COLUMN CAPTIONS (ACCOUNT NUMBERS) 

* * GET THE OPENING BALANCES 

* * PRINT THE OPENING BALNCES 

* * GET THE BEGINNING AND ENDING TRANSACTION NUM3ERS FOR THE MONTH 


890 FOR J = P TO Q 
900 GOSUB 590' 

910 GOSUB 1100* 

920 NEXT J 


* * GET THE ACCOUNT ENTRIES FOR THE MONTH 

* * PRINT THE ACCOUNT ENTRIES 


930 ' 

940 GOSUB 1320' 
950 ' 


* * PRINT A BROKEN UNDERSCORE 


980 GOSUB 1130: PRINT' 
990 GOSUB 1160' 

1000 CONSOLE 16,0' 

1010 CLOSE 
1020 ' 

1030 RUN "CRAS-RS" 

1040 ' 


* * PRINT THE CLOSING BALANCES 

* * PRINT A DOUBLE UNDERSCORE 

* * SHIFT PORTS TO THE CRT 



1050 ' * * * VARIOUS SUBROUTINES 

1060 ' 



1070 PRINT "BAL"?: FOR K > 
1080 RETURN 
1090 ’ 


• 1 TO 16: PRINT USING W4$? AB (K) ; : NEXT K: PRINT' * * PRINTS OPENING BALANCES 



1100 PRINT USING W6$ ; J ; : FOR K * 1 TO 16: PRINT USING W4$? AE (K) ? : AB (K) -AB (K) ♦ AE (K) t NEXT K: PRINT' * * PRINT ACCOUNT ENTRIES 



1110 RETURN 
1120 ' 

1130 PRINT "TOT"?: FOR K ■ 
1140 RETURN 
1150 ' 


e 1 TO 16: PRINT USING W4$; AB(K);: NEXT K: PRINT' * * PRINT CLOSING BALANCES 


1160 F0RJ2*1T0131 : PRINT"*' 
1170 RETURN 
1180 ' 


*; :NEXTJ2:PRINT: PRINT' * * PRINT A DOUBLE UNDERSCORE 


1190 F0RJ2*1T0131: PRINT”-' 
1200 RETURN 


’ ? :N£XTJ2:PRINT' * * PRINT A SINGLE UNDERSCORE 



1210 ' 

1220 PRINT TAB ( INT ( (132-LEN ( Y$) ) / 2 ) ) Y$ : PRINT' * * CENTER AND PRINT THE TITLE 

1230 RETURN 
1240 1 

1250 S*INT( (132-LEN(B$) )/2) ' * * CALCULATE THE TAB 
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GRAS (PROGRAM 6) - CONTINUED 



1260 PRINT TAB (S) B$: PRINT 
1270 RETURN 
1280 ' 

1290 ' * * PRINT COLUMN HEADINGS 

1300 PRINT"TXN| 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 

I 25 - 

1310 • 

1320 PRINT " 1 1 1 1 1 1 1 1 | 1 I 1 I 1 1 



1. 

1330 

1340 

1350 

1360 

1370 

1380 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1480 

1490 

1500 

1510 

1520 

1530 

1550 

1570 

1580 

1590 

1600 

1610 

1620 

1630 

1640 

1650 

1660 

1670 

1680 

1690 

1700 

1710 

OK 



RETURN 

YS = "BUSINESS INCOME AND EXPENSE DISTRIBUTIONS STATEMENT FOR " + TD$ ' * * FORM THE TITLE STRING 

G0SU3 1220' * * PRINT THE TITLE STRING 

RETURN 



. * * get THE FIRST AND LAST TRANSACTION NUMBERS FOR THE MONTH 

IF M=IM THEN P = l: GOTO 1430 
M*M-1 

GOSU3 380: P=g+1: M*M+1 

GOSUB 380 

RETURN 



GOSUB 410: GOSUB 290: IP M = IM THEN 1510* 
IF M< = M1 THEN 1510 

PRINT "THE LAST MONTH FOR WHICH YOU HAVE 
PRINT M$ (Ml)". WE HAVE SUBSTITUTED THIS 
PRINT "YOU WANT.": PRINT: M=Ml 
RETURN 



* * TEST FOR CORRECT MONTH 

ENTERED TRANSACTIONS IS" 

AS THE MONTH OF THE STATEMENT" 



OPEN "R" , 2, 
OPEN "R" , 5 , 
OPEN "R" , 7, 
OPEN "R", 8, 
OPEN "R", 9 , 
RETURN 



"BT-ACEN1" 
"BT-ACAB1 " 
"BT-TMTNl" 
"BT-LMLT1" 
"BT-INITl" 



TD$=M$(M) + “ , " + YR$ ' 
RETURN 



* FORM THE DATE STRING 



CONSOLE 18,0' * 

PRINT CriRS (7) ' * 

PRINT CHR$ (12) ' * 

CONSOLE 16,0' * 

INPUT "PAPER POSITIONED"; 
CONSOLE 18,0' * 

RETURN 



* SHIFT PORTS TO THE PRINTER 

* SOUND THE BELL 

* ADVANCE THE PAPER TO ’TOP OF FORM' 

* SHIFT PORTS TO THE CRT 
Y$ : PRINT 

* BACK TO THE PRINTER 



GRAS (PROGRAM 7) - LISTING 



10 ' ************************************************************************************************************************ 

20 * * 

30 ' * CRAS (PROGRAM 7): CHECK REGISTER ACCOUNTING SYSTEM - 0. E. DIAL 1978 

40 ' * 

50 • ************************************************************************************************************************ 

60 ' 

70 1 

00 • ************************************************* 

90 ' * 

100 ' * CRAS-PAD: PERSONAL ACCOUNTS DISTRIBUTIONS 

110 ' * 

120 • ************************************************* 

130 ' 

140 CLEAR 2500: WIDTH 132 
150 DEFINT I-T 
160 CLOSE: Q=0 

170 W5S*" I #11##-" ' * * PRINT USING FORMAT FOR ACCOUNT ENTRIES 

180 *6$=“###"’ * * PRINT USING FORMAT FOR TRANSACTION NUMBER 

190 W7$ = " | # # # i-“ ' * * PRINT USING FORMAT FOR SELECTED ACCOUNTS 

203 ' 

210 DATA JANUARY, FEBRUARY, MARCH, APRIL, MAY, JUNE, JULY, AUGUST, SEPTEMBER, OCTOBER, NOVEMBER, DECEMBER 
220 DIM M$ ( 1 2) , AB ( 39 ) , At (39), Gl$(39), G2$(39) 

230 ' 

240 FOR 1=1 TO 12 

250 READ M$ ( I ) ' * * READ THE CALENDAR 

260 NEXT I 
270 ' 

280 GOTO 750 
290 ' 

300 1 * * * FILING SUBROUTINES 

310 ' 

320 FIELD 19, 2 AS IM$, 4 AS RY$ , 122 AS NM$ ' * * GET NAME, BANK, AND YEAR DATA 

330 GET #9, 1 

340 IM=CVI ( IM$) : YR$=RY$: B$=NM$ 

350 ' 

360 FOR Jl*l TO 126 

370 IF MID§(B$, Jl, 1)=" " THEN 390' * * STRIP AWAY THE NULLS 

330 GOTO 400 

390 NEXT Jl 

400 B$=MID$ ( B$ , Jl) 

410 RETURN 
420 1 

430 FIELD #7, 126 AS 0$, 2 AS Q$' * * GET THE ENDING TRANSACTION NUMBER 

440 GET #7, M 
450 Q * CVI (Q$) 

460 ' 

470 FIELD #8, 2 AS Ml$, 2 AS Ql$, 2 AS QM$ , 2 AS UJ$, 120 AS DUS 

480 GET #8, 1' * * LAST MONTH AND LAST TRANSACTION NUMBER 
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* * GET THE ACCOUNT ENTRIES 
4 AS 12$, 4 AS Gl$ ( I ) 



CONVERT STRINGS TO SINGLE PRECISION NUMBERS 



490 Ql*CVI(Ql$): Ml*CVI(Ml$): QM*CVI(Qrt$): QJ*CVI(QJ$) 

500 RETURN 
510 ' 

520 FOR I * 17 TO 39' * * GET ACCOUNT BALANCES 

530 FIELD #6, 36 AS 11$, (1-17) * 4 AS 12$, 4 AS G2$(I) 

540 NEXT I 
550 GET #6, M 
560 1 

570 FOR I * 17 TO 39 

580 AB(I)*CVS(G2$(I) ) ' * * CONVERT STRINGS TO SINGLE PRECISION NUMBERS 

590 NEXT I 
600 RETURN 
610 1 

620 FOR I * 17 TO 39' 

630 FIELD #3, 36 AS 11$, (1-17) * 

640 NEXT I 
650 ' 

660 GET #3, J 
670 FOR I *17 TO 39 
680 AE ( I ) *CVS (Gl$ ( I) ) ' 

690 NEXT I 
700 RETURN 
710 ' 

720 ' 

730 ' * * * PROGRAM CONTINUATION 

740 ' 

750 PRINT CHR$ (12)' * * TO CLEAR THE SCREEN 

760 PRINT TAB (3) "* * PERSONAL ACCOUNTS DISTRIBUTIONS STATEMENT * PRINT: PRINT 

770 INPUT "WHAT IS THE NUMBER OF THE MONTH-; M: PRINT 
780 ' 

* * TO OPEN THE FILES 

* * TEST FOR CORRECT MONTH 

* * FORM THE DATE STRING 

* * SHIFT I/O PORTS TO THE PRINTER 

* * PRINT A DOUBLE UNDERSCORE 

* * FORM AND PRINT THE TITLE STRING 

* * FORM AND PRINT THE SUBTITLE STRING 

* * PRINT A SINGLE UNDERSCORE 

* * PRINT COLUMN CAPTIONS (ACCOUNT NUMBERS) 

* * GET THE OPENING BALANCES 

* * PRINT THE OPENING BALANCES 

* * GET THE FIRST AND LAST TRANSACTION NUMBERS 



GET THE ACCOUNT ENTRIES 
PRINT THE ACCOUNT ENTRIES 



PRINT A BROKEN UNDERSCORE 
PRINT THE CLOSING BALANCES 
PRINT A DOUBLE UNDERSCORE 
SHIFT PORTS TO THE CRT 



VARIOUS SUBROUTINES 



790 GOSJB 1620' 

800 GOSJB 1550' 

810 GOSJB 1690' 

820 GOSUB 1720' 

830 GOSJB 1230' 

840 GOSUB 1390' 

850 GOSUB 1340' 

860 GOSJB 1270* 

870 GOSUB 1440' 

860 GOSUB 520' 

890 GOSUB 1080' 

900 GOSUB 1480' 

910 ' 

920 FOR J * P TO Q 
930 GOSUB 620' 

940 GOSUB 1130' 

950 NEXT J 
960 ' 

970 GOSJB 1450' 

980 GOSUB 1180' 

990 GOSUB 1230' 

1000 CONSOLE 16,0' 

1010 CLOSE 
1020 ' 

1030 RUN "CRAS— RS " 

1040 ' 

1050 ' * * 

1060 ' 

1070 ' * * PRINT ACCOUNT BALANCES 

1080 PRINT "BAL";: FOR K * 17 TO 30: PRINT USING W7$; Afl(K);: NEXT K 
1090 FOR K * 31 TO 36: PRINT USING W5$; AB(K);: NEXT K: PRINT 
1100 RETURN 
1110 ' 

1120 ' * * PRINT ACCOUNT ENTRIES 

1130 PRINT USING W6$ ; J ; : FOR K « 17 TO 30: PRINT USING W7$; AE (K) ; : AB (K) *AB (K) +AE (K) : 
1140 FOR K * 31 TO 36: PRINT USING W5$; AE(K)j: AB ( K ) *A3 ( K ) +AE ( K ) t NEXT K: PRINT 
1150 RETURN 
1160 ' 

1170 ' * * PRINT CLOSING BALANCES 

1180 PRINT -TOT";: FOR K * 17 TO 30: PRINT USING W7$; AB (K) ; : NEXT K 
1190 FOR K * 31 TO 36: PRINT USING W5$; AB (K) ; : NEXT K: PRINT 
1200 RETURN 
1210 ' 

1220 ' 

1230 FORJ 2*1T0129 : PRINT”* 

1240 RETURN 
1250 ' 

1260 ' * 

1270 F0RJ2*1T0129:PRINT"-"; :NEXTJ2 : PRINT 
1280 RETURN 
1290 ' 

1300 ' 

1310 PRINT TAB ( INT ( (132-LEN ( Y$) ) /2) ) Y$: PRINT 
1320 RETURN 
1330 ' 

1340 3*INT( (132-LEN (B$) )/2) ' * * CALCULATE A TAB 

1350 PRINT TAB (S) B$: PRINT 
1360 RETURN 
1370 ' 

1380 ' * * FORM A TITLE STRING 

1390 Y$* "PERSONAL INCOME AND EXPENSE DISTRIBUTIONS FOR " ♦ TD$ 

1400 GOSUB 1310' * * PRINT THE TITLE 

1410 RETURN 
1420 ' 

1430 ' * * PRINT THE COLUMN CAPTIONS 

1440 PRINT-NO | 26 | 27 | 28 | 29 I 30 I 31 I 32 1 33 I 34 | 



; :NEXTJ2: PRINT: 



* PRINT 
PRINT 



A DOUBLE UNDERSCORE 



PRINT A SINGLE UNDERSCORE 



* * TAB AND PRINT A STRING 



35 I 36 I 37 | 38 | 39 I 40 | 41 | 42 I 43 1 44 



I 45" 
1450 PRINT 



— I " 

1460 RETURN 
1470 ' 

1480 IF M*IM THEN P*l: GOTO 1510' * * GET THE FIRST AND LAST TRANSACTION NUM3ERS 

1490 M*M— 1 

1500 GOSUB 430: P*G+1 : M*M+1 
1510 GOSUB 430 
1520 RETURN 
1530 ' 

1540 ' 
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GRAS (PROGRAM 7) - CONTINUED 



1550 

1560 

1570 

1580 

1590 

1600 

1610 

1620 

1630 

1640 

1650 

1660 

1670 

1680 

1690 

1700 

1710 

1720 

1730 

1740 

1750 

1760 

1770 

1780 

OK 



GOSUB 470: GOSUB 320: IF M*IM THEN 1600 
IF M<*M1 THEN 1600 

PRINT ’’THE LAST MONTH FOR WHICH YOU HAVE ENTERED TRANSACTIONS IS" 

PRINT M$ (Ml ) " . WE HAVE SUBSTITUTED THIS AS THE MONTH OF THE STATEMENT" 

PRINT “YOU WANT.": PRINT: M*M1 

RETURN 



OPEN "R“, 3, "BT-ACEN2" 
OPEN "R", 6 , "BT-ACAB2" 
OPEN "R" , 7, "BT-TMTNl" 
OPEN "R", 8 , "BT-LMLT1" 
OPEN "R", 9, "BT-INITl" 
RETURN 



TO$*M$(M) YR$ ' * * FORM THE DATE STRING 

RETURN 



CONSOLE 18,0 

PRINT CHR$(7) ' * 

PRINT CHR$ (12) ' * 

CONSOLE 16,0' * 

INPUT "PAPER POSITIONED"; 
CONSOLE 18, 0' * 

RETURN 



* RING THE BELL 

* MOVE THE PAPER TO 'TOP OF FORM' 

* SHIFT TO THE CRT PORT 
Y$ : PRINT 

* SHIFT TO THE PRINTER PORT 



GRAS (PROGRAM 8) - SAMPLE RUN 



* * STATEMENTS OF ACCOUNTS * * 

DO YOU WANT A STATEMENT OF EACH ACCOUNT? N 

PLEASE ENTER THE NUMBER OF THE ACCOUNT? 10 

WHAT IS THE NUMBER OF THE FIRST MONTH OF THE REPORT? 1 

WHAT IS THE NUMBER OF THE LAST MONTH OF THE REPORT? 7 

rrz,r=.-izrr,cr,rcri’,,crrirrrrrci:rri;rr,,rrrit,ziircrci9criBtrr„ccxrcir,ccecEi,irrirr,crrEirir*r>,((f*((rt(ri(r,,f„f(f„,,ri>rfrrr 



STATEMENT OF ACCOUNT NO. 10 — ELECTRONIC EQUIPMENT 
FOR JANUARY THROUGH JULY, 1978 











0. E. 


AND BETTE J. DIAL (50-17741) 


/ FIRST 


NATIONAL BANK 


AT BOULDER 






TXN | MO | DA 1 




PAYEE/PAYOR 


| IN PAYMENT OF 


ICHKH 


AMOUNT | 


SU3T0TAL | 


NOTE (May be truncated) 


OPENING BALANCE 








1 


1 


0.001 






911 


31 11 


MASTER 


CHARGE 




I ACCOUNT BALANCE 


1 4101 


303.521 


303.521 


UNINSURED CASUALTY 


LOSS PORT 


1051 


31141 


MCSC 






1 TEC KIT 100 CRT 


1 4241 


765.001 


1,068.521 


SEE TXN 126. MADE 


AN ERROR 


1061 


31241 


MCSC 






| SOLD OLO VIDEO TERMINAL 


1 1 


-400.001 


668.521 






1341 


41 41 


MASTER 


CHARGE 




I ACCT# 514 21515 0013974 


110191 


551.471 


1,219.991 


EQUIPMENT— NEW ROM 


BOARD; CA 


1741 


51121 


DELPHI 


COMPUTER 


CENTER 


| REPLACE DISK DRIVE UNIT 


110411 


100.001 


1,319.991 






1981 


61 51 


VISA 






1 


110471 


141.621 


1,461.611 


ITEM 105981 IS FOR 


SPECIAL C 


2041 


61121 


MCSC 






I ON ACCOUNT 


110521 


1,000.081 


2,461.611 


TOWARD PURCHASE OF 


HORIZON A 


2241 


71 71 


DELPHI 


COMPUTER 


CENTER 


I DUAL DISK DRIVES 


110561 


1,029.831 


3,491.441 


TRADED IN SINGLE OISK DRIVE 


2381 


71151 


MCSC 






| BALANCE OF ACCOUNT 


110671 


720.401 


4,211.841 


BALANCE OP N0RTH5TAR COMPUTE 



,rrrr=rrrrrmrrrrrEsrrrt?rrrrrrr;rretrrtcrrr,rttrErrrr,,rr*,rrrrizerrrrssfiere:ezrrrErrzrrizirf,r,r,eer,rrrrf rr,ee*rtrr*rrr*reirer 



GRAS (PROGRAM 8) - LISTING 



10 i 

20 ' * 

30 ' * CRAS (PROGRAM 8) : CHECK REGISTER ACCOUNTING SYSTEM - O. E. DIAL 1978 

40 ' * 

50 . ***********************************************************************************************************< 

60 ' 

70 ' 

80 . ft************************************************ 

90 ' * 

100 ' * CRAS-SOA: STATEMENTS OF ACCOUNTS 

110 ' * 

120 • ft************************************************ 

130 ' 

140 CLEAR 2500: WIDTH 132 

150 DEFINT I— T 

160 CLOSE: Q*0: QN*0 

170 WAS* " # 1 1 1 1 1 l \\ I \ \ I \ \ l\ \l III, *11. *11 III. III. Ill \ 

\ " 

180 WFS«"I I 111,111.111" 

190 ' 

200 DATA JANUARY, FEBRUARY, MARCH, APRIL, MAY, JUNE, JULY, AUGUST, SEPTEMBER, OCTOBER, NOVEMBER, DECEMBER 
210 DIM MS (12) , AB ( 39 ) , AE ( 39) , G1S(39), G2$(39), AC$(36), NAS(6), ADS(6) 

220 ' 

230 FOR 1*1 TO 12 

240 READ M$ ( I ) ' * * READ THE CALENDAR 

250 NEXT I 
260 ' 

270 GOTO1110 
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280 ' * * * FILING SUBROUTINES 

290 ' 

300 OPEN " R" , 9, "BT-INITl" ' * * GET THE NAME, BANK, AND YEAR DATA 

310 FIELD #9, 2 AS IMS, 4 AS RYS , 122 AS NM$ 

320 GET #9, 1 

330 IM-CVI (IMS) : YR$-RY$ : B$-NM$ 

340 CLOSE 

350 FOR J-l TO 122' * * STRIP THE NULLS FROM THE NAME/BANK STRING 

360 IF MID$((3$) , J , 1 ) <>" " THEN 330 

370 NEXT J 

380 B$-MID$ ( (B$) ,J) 

390 1 

400 OPEN "R", 10, "BT-INIT2" 1 * * GET THE NAME OF EACH ACCOUNT IN THE SYSTEM 

410 FOR J - 1 TO 6 
420 FOR K * 1 TO 6 

430 FIELD #10, 2 AS Dl$, ( K-l ) * 21 AS D2$, 21 AS AD$ ( K) 

440 NEXT K 

450 GET #10, J 

460 FOR K « 1 TO 6 ' * * STRIP OF THE NULLS FROM THE TITLES 

470 FOR J1 *“ 1 TO 21 

480 IF MID$(AD$(K), Jl, 1)-" " THEN 500 

490 GOTO 510 

500 NEXT Jl 

510 ACS (K— 6+ ( J*6) ) -MID$ (AD$ (K) , Jl) 

520 NEXT K 

530 NEXT J 
540 CLOSE 
550 RETURN 
560 * 

570 OPEN "R", 7, “3T-TMTN1 " ' * * GET THE LAST TRANSACTION NUMBER IN THE MONTH 

580 FIELD #7, 126 AS D$, 2 AS 0$ 

590 GET |7, M 
600 CLOSE 7 
610 Q - CVI(QS) 

620 RETURN 
630 ' 

640 OPEN "R", 8, "BT-LMLT1*" * * GET THE LAST TRANSACTION NUMBER IN THE LAST MONTH 
650 FIELD #8, 2 AS Ml$, 2 AS Ql$, 2 AS QMS , 2 AS QJ$, 120 AS DU$ 

660 GET #8, 1 

670 Q1-CVI(Q1$): Ml=CVI(Ml$): QM-CVI(QM$): QJ«CVI(QJ$) 

680 CLOSE 8 
690 RETURN 
700 * 

710 OPEN “R", 5 , "BT— ACABl " ' * * GET ACCOUNT BALANCES FOR BUSINESS ACCOUNTS 

7 20 FOR I - 1 TO 16 

730 FIdLO #5, 64 AS IIS, (1-1) * 4 AS I2S, 4 AS G2$(I) 

7 40 .NEXT I 
750 GET #5, rf 
760 CLOSE 
770 1 3*1 s I 4- 1 o 
780 GOTO 880 
790 ' 

800 OPEN "R", 6, "BT— ACAB2" 1 * * GET ACCOUNT BALANCES FOR PERSONAL ACCOUNTS 

810 FOR 1-17 TO 39 

820 FIELD #6, 36 AS 11$, (1-17) * 4 AS 12$, 4 AS G2$(I) 

830 NEXT I 
840 GET #6, M 
850 CLOSE 
860 13-17: 14-39 
870 ' 

880 FOR I - 13 TO 14 

890 AB ( I ) -CVS (G2$ ( I ) ) ' * * CONVERT THE STRINGS TO SINGLE PRECISION NUMBERS 

900 NEXT I 
910 RETURN 
920 ' 

930 ' * * THE TRANSACTION RECORDS POINT TO THE NOTE RECORD NUMBERS 

940 FIELD #1, 2 AS FM$ , 2 AS Fl$, 1 AS F2$, 1 AS FX$ , 1 AS F4$, 30 AS F5$, 30 AS F6$, 4 AS F7$ , 2 AS F9$, 4 AS FA$, 1 AS FB$ , 50 AS 



0U$ 

950 GET #1, J 

960 A 1-C VS ( FA$ ) : MM=CVI(FM$): 0N-CVI(F9$): Al$«Fl$: A?$-F7$ . A2$-F2$: X$-FX$ 
970 RETURN 
980 ' 

990 • 

1000 FIELD #4, 128 AS F8$ 

1010 GET #4, ON: A8$*F3$ 

1020 FOR I - 1 TO 128 

1030 IF MID$(A8$, I, l)-“ " THEN 1050 
1040 A8$-MID$ (A8$, I): GOTO 1060 
1050 NEXT I 
1060 RETURN 
10">0 ' 

1080 * 

1090 ' 

1100 ' 

1110 PRINT CHR$(12)' * * TO CLEAR THE SCREEN 

1120 PRINT TAB (3) "* * STATEMENTS OF ACCOUNTS * PRINT: PRINT 

1130 GOSUB 400' * * GET THE ACCOUNT TITLES 

1140 INPUT "DO YOU WANT A STATEMENT OF EACH ACCOUNT"; Y$: PRINT 
1150 IF LEFT$ (Y$, 1) -"Y" THEN J5-1: GOTO 1190 

1160 INPUT "PLEASE ENTER THE NUMBER OF THE ACCOUNT"; R: R-R-9: PRINT 
1170 IF R<1 OR R>36 THEN 1180 ELSE 1190 
1180 PRINT "YOU HAVE NO ACCOUNT BY THAT NUMBER. 

1190 INPUT "WHAT IS THE NUMBER OF THE FIRST MONTH OP THE REPORT 

1200 INPUT “WHAT IS THE NUMBER OF THE LAST MONTH OF THE REPORT" 



A4$*F4$ : A5$-F5$ : A6$-F6$: K6$-FB$ 



* * PROGRAM CONTINUATION 



PRINT: GOTO 1160 

N: PRINT 
O: PRINT: M-0 



1210 GOSUB 2280' 

1220 GOSUB 2350* 

1230 IF J5-1 THEN 1280 



1240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 



GOSUB 1340’ 
GOSUB 1460' 
GOTO 1840 

TO 36 

GOSUB 1340* 
GOSUB 1460' 



NEXT R 

CONSOLE 16,0 
GOTO 1870 



1340 GOSUB 1930' 
1350 GOSUB 2040’ 



CHECK FOR THE CORRECT MONTH 
SHIFT PORTS TO THE PRINTER 



PRINTS HEADINGS AND OPENING 
PRINTS ACCOUNT ENTRIES 



PRINTS HEADINGS AND OPENING BALANCE 
PRINTS ACCOUNT ENTRIES 



PRINT A DOUBLE UNDERSCORE 

PRINT THE STATEMENT TITLE AND PERIOD 
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GRAS (PROGRAM 8) - CONTINUED 


1360 


GOSUB 1990’ * * PRINT THE NAME OP THE ACCOUNT 






1370 


GOSUB I960* * * PRINT A SINGLE UNDERSCORE 






1380 


GOSUfl 2100' * * PRINT COLUMN HEADS AND A BROKEN UNDERSCORE 






1390 


CLOSE 






1400 


M*N ' * * SET 'M' TO THE FIRST MONTH OF THE REPORT 






1410 


IF R<17 THEN GOSUB 710 ELSE GOSUB 800' * * GET THE OPENING BALANCE 






1420 


GOSU3 2190' * * PRINT THE OPENING BALANCE 






1430 


AT=0 : AT*AT+AB(R) 






1440 


RETURN 






1450 


' 






1460 


LP-1: LN*’50 






1470 


IF R< 1 7 THEN OPEN "R M , 2, "BT-ACEN1" ELSE OPEN "R", 3, "BT-ACEN2 " 






1480 


OPEN " R" , 1, "BT-TRAN1" 






1490 


OPEN "R", 4 , "BT-NOTEl" 






1500 


FOR M*N TO 0 






1510 


GOSUB 2220' * * GET THE FIRST TRANSACTION NUMBER FOR THE REPORT PERIOD 






1520 


FOR J*P To Q 






1530 


IF R>16 THEN 1580 






1540 


FIELD 12, 64 AS 11$, (R-l) *4 AS 12$, 4 AS G1$(R) 






1550 


GET #2, J 






1560 


AE(R)*CVS(G1$(R) ) 






1570 


GOTO 1620 






1580 


FIELD #3, 36 AS 11$, (R-17)*4 AS 12$, 4 AS G1$(R) 






1590 


GET #3, J 






1600 


AE(R)*CVS(G1$ (R) ) 






1610 








1620 


IF ABS (AE (R) ) <1E— 03 THEN 1780 






1630 


LN^LN-1 






1640 


GOSUB 940' * * CHECK TO SEE IF THERE'S A NOTE FOR THE TRANSACTION 






1650 


AT-AT+AE (R) 






1660 


IF X$<>"*“ THEN 1693 






1670 


A8$*‘" " 






1680 


GOSUB 1000' * * GET THE NOTE 






1690 


GOSUB 2150' * * PRINT THE LINE OF ENTRIES 






1700 


* * IF END OF PAGE ADVANCE TO TOP OF FORM AND PRINT A NEW HEADING 






1710 


IF LN<>5 THEN 1780' * * TEST FOR A FULL PAGE 






1720 


LP^LP+1 ' * * INCREMENT THE PAGE NUMBER 






1730 


PRINT CHR$ (12)' * * ADVANCE # TO 'TOP OF FORM ' 






1740 


PRINT: PRINT " PAGE M LP", STATEMENT OF ACCOUNT "R+9" — ", "YR$ 






1750 


LN*51 ' * * RESET THE MAXIMUM LINES/PAGE 






1760 


GOSUB I960* * * PRINT A SINGLE UNDERSCORE 






1770 


GOSUB 2100' * * PRINT COLUMN HEADS 






1780 


NEXT J 






1790 


NEXT rt: PRINT 






1800 


GOSUB 1930' * * PRINT A DOUBLE UNDERSCORE 






1810 


PRINT CHR$ ( 1 2) ' * * ADVANCE PAPER TO 'TOP OF FORM' 






1820 


RETURN 






1830 


' 






1840 


CONSOLE 16,0 






1850 


J1^0:Y$*-"" : INPUT "DO YOU WANT OTHER ACCOUNT STATEMENTS PRINTED AT THIS TIME"; Y$: PRINT 






i860 


IF LEFTS (Y$,1)*"Y“ THEN 1160 






1870 


CLOSE 






1880 


RUN "CRAS-RS" 






1690 


' 






1900 


' * * * VARIOUS SUBROUTINES 






1910 


• 






1920 








1930 


FORJ 2*1T0131 : PRINT"- " ; : NEXTJ 2 : PRINT: PRINT' * * PRNT A DOUBLE UNDERSCORE 






1940 


RETURN 






1950 


' 






1960 


F0RJ2*1T0131 : PRINT"-" ; : NEXTJ 2 : PRINT ' * * PRINT A SINGLE UNDERSCORE 






1970 


RETURN 






1980 


' 






1990 


S*I NT ( 66— LEN (B$ ) /2) ' * * CALCULATE THE TAB 






2000 


PRINT TAB (S) 3$ : PRINT' * * PRINT THE NAME/BANK STRING 






2010 


RETURN 






2020 


' 






2030 


' * * PRINT THE TITLE OF THE STATEMENT 






2040 


PRINT TAB(52-LEN \C$(R))/2) "STATEMENT OF ACCOUNT NO." R+9" — " AC$(R): PRINT 






2050 


T-INT ( (114-LEN (M$ (N) +M$ (0) ) ) /2) ' * * CALCULATE THE TAB FOR THE PERIOD TITLE 






2060 


PRINT TAB (T) "FOR " M$(N) " THROUGH " M$ (0) " , “ YR$ : PRINT 






2070 


RETURN 






2080 


' 






2090 


' * * PRINT THE COLUMNAR HEADS 






2100 


PRINT "TXN | MO | DA 1 PAYEE/PAYOR | IN PAYMENT OF |CHK#| AMOUNT | 


SUBTOTAL | 


NOTE (May oe tr 


uncated) " 






2110 




1 - 




2120 


RETURN 






2130 


' 






2140 


' * * PRINT THE LINE OF ENTRIES 






2150 


PRINT USING WA$; J , M, Al$, A5$, A6$, A7$, AE (R) , AT, A8$ 






2160 


Ai$*"“: A5$*=" " : A6$*"": A7$*"": A8$="" 






2170 


RETURN 






2180 


• 






2190 


PRINT " OPENING BALANCE" TAB(74);: PRINT USING WF$; AB (R) 






2200 


RETURN 






2210 


• 






2220 


IF M*IM THEN P-1; GOTO 2250 






2230 


M=M-1 






2240 


GOSUB 570: P=0+1: M=M+1 






2250 


GOSUfl 570 






2260 


RETURN 






2270 


• 






2280 


GOSUB 640: GOSUB 300: IF M«IM THEN 2330 






2290 


IF M<-Ml THEN 2330 






2300 


PRINT 'THE LAST MONTH FOR WHICH YOU HAVE ENTERED TRANSACTIONS IS" 






2310 


PRINT M$ (Ml)". WE tlAVE SUBSTITUTED THIS AS THE MONTH OF THE STATEMENT" 






2320 


PRINT "YOU WANT.": PRINT: 0*Ml: N-IM 






2330 


RETURN 






2340 


• 






2350 


CONSOLE 18,0' * * SHIFT PORTS TO THE PRINTER 






2360 


PRINT CHR$ (12) ' * * ADVANCE THE PAPER TO 'TOP OF FORM' 






2370 


CONSOLE 16, 0' * * SHIFT TO THE CRT 






2380 


PRINT CHR$ (7) ' * * RING THE BELL 
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2390 


INPUT "PAPER POSITIONED"; Y$ 




2400 


CONSOLE 18,0' 


* * SHIFT BACK TO THE PRINTER 


2410 


RETURN 




OK 







GRAS (PROGRAM 9) - SAMPLE RUN 



CHECKING ACCOUNT RECONCILIATION STATEMENT ROUTINE * 



HAVE ALL BANK CHARGES AND CREDITS BEEN ENTERED AS TRANSACTIONS? 

IE NOT , WE WILL SEND YOU TO ROUTINE (1) TO ENTER THE ADDITIONAL 
TRANSACTIONS , AND THEN YOU MAY RETURN TO THIS ROUTINE. 

? YES 

YOU ARE ABOUT TO ENTER THOSE TRANSACTION NUMBERS WHICH HAVE 
CLEARED THE BANK. WHERE YOU HAVE MANY NUMBERS IN SEQUENCE, YOU 
MAY INPUT THE FIRST AND LAST NUMBERS OF THE SEQUENCE ; OR, 

YOU MAY ENTER EACH NUMBER, ONE AT A TIME. 

DO YOU WANT THE SEQUENCE ROUTINE? NO 



ENTER THE TRANSACTION NUMBER OF NEWLY CLEARED TRANSACTIONS . 

ENTER A I SRO WHEN YOU ARE FINISHED. 

? 226 
? 239 
? 0 

DO YOU WANT A RECONCILIATION STATEMENT PREPARED AT THIS TIME? YES 

WHAT IS THE CLOSING DATE SHOWN ON THE BANK STATEMENT? 

JULY 26, 1978 

WHAT IS THE CLOSING BALANCE SHOWN ON THE BANK STATEMENT? 2592.91 
Xx 

PAPER POSITIONED? 



CHECKING ACCOUNT RECONCILIATION STATEMENT FOR JULY 26, 19?8 

0. E. AND BETTE J. DIAL (50-17741) / FIRST NATIONAL BANK AT BOULDER 



1. BANK STATEMENT ENDING BALANCE 



2,592.91 



TRANSACTIONS WHICH HAVE NOT CLEARED: 



TXN I MO | DA | 

1 1 1 

i i i . 


PAYEE/PAYOR 


I CHK# | 

1 1 

_ j | _ 


AMOUNT | 

PAID | 

r- - j 


AMOUNT | 

| RECEIVED | 

i | 


222| 


71 


41 


BOB SCHMIDT 


i 1054 i 


145.00 i 


0.00 1 


2231 


71 


71 


VISA 


110551 


80.49 1 


0.00 | 


224| 


71 


71 


DELPHI COMPUTER CENTER 


110561 


1,029.83 i 


0.00 | 


2251 


?l 


71 


DELPHI COMPUTER CENTER 


|105?| 


51.75 1 


0.00 i 


22/| 


71 


7 1 


STATE FARM INSURANCE 


110591 


148.37 1 


0.00 1 


£28 I 


?l 


7 1 


BOOK OF THE MONTH 


11060 | 


8.85 1 


0.03 | 


229 1 


71 


7 1 


BOOK OF THE MONTH CLUB 


11061 | 


11.33 1 


0.00 | 


*30 | 


71 


/ 1 


BVW&S DISTRICT 


110621 


29.06 1 


0.00 | 


231| 


7| 


71 


MASTER CHARGE 


1 1063 | 


298.24 | 


0.00 1 


232| 


71 


71 


LIFE MAGAZINE 


110641 


24.00 | 


0.00 1 


2331 


71 


7| 


JACK T. RUMMEL 


110651 


16.00 I 


0.00 I 


234 | 


71 


7 j 


DORIS M. 3ENES 


110661 


25.00 1 


0.00 1 


£381 


71151 


MCSC 


110671 


720.40 1 


0.00 i 



2. TOTAL UNCLEARED PAYMENTS RECEIVED 

3. TOTAL UNCLEARED PAYMENTS PAID 

4. ADJUSTED CHECKING ACCOUNT STATEMENT 

5. CHECK REGISTER BALANCE 

6. DIFFERENCE BETWEEN THE BANK STATEMENT AND THE CHECK REGISTER 

NOTE THAT ITEMS 4 AND 5 SHOULD AGREE 



2,588.32- 

4.59 

4.59 



CRAS (PROGRAM 9) - LISTING 



• ************************************************************************************************************************* 

20 ’ * * 

30 ' * CRAS (PROGRAM 9): CHECK REGISTER ACCOUNTING SYSTEM - 0. E. DIAL 1978 * 

40 ' * * 

50 • ************************************************************************************************************************* 

60 ' 

70 ' 

80 1 ************************************************* 

90 ’ * 

100 ' * CRAS-CAR: CHECKING ACCOUNT RECONCILIATION 

110 * * 

120 ' ************************************************* 

130 ' 

140 CLEAR 500: WIDTH 132 
150 DEFINT I-T 
160 CLOSE: Q«0 
170 WB$="$ ###,###. #t-" 

180 WD§* ,M ### | #1 1 \\ | \ \ |\ \ | ### , ###.##-!###, #*#.#*- | " 

190 ' 

200 DATA JANUARY, FEBRUARY, MARCH, APRIL, MAY, JUNE, JULY, AUGUST, SEPTEMBER, OCTOBER, NOVEMBER, DECEMBER 
210 ' 

220 DIM M$ (12) , AB ( 39 ) , G2S(39) 

230 FOR 1=1 TO 12 

240 READ M$ ( I ) ' * * READ THE CALENDAR 

250 NEXT I 
260 1 

270 GOTO 860 
280 ' 

290 ' * * * FILING SUBROUTINES 

300 1 
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GRAS (PROGRAM 9) - CONTINUED 


310 


. 








320 


OPEN “R", 9, "BT-INIT1" ' * * GET THE NAME OF THE CHECKING ACCOUNT , BANK, AND THE YEAH 






330 


FIELD #9, 2 AS IMS, 4 AS RY$, 122 AS NM$ 








340 


GET #9, 1 








350 


IM*CVI { IMS) : YR$”RYS : B$=NM$ 








360 


CLOSE 








370 


FOR Jl=T TO 122 1 * * STRIP THE NULLS FROM THE STRING 








380 


IP MIDS (BS,J1,1) H THEN 400 








380 


B$=MID$(B$,J1) : GOTO 410 








400 


NEXT J1 








410 


RETURN 








420 


• 








430 


OPEN "R" , 1, "BT-TRAN1 " 








440 


FIELD 11,2 AS FMS, 2 AS Fl$, 1 AS F2$, 1 AS FX$, 1 AS F4S » 30 AS F5$ , 30 AS Fo$, 4 AS 


F?$ , 2 AS 


F9$, 4 AS FA$, 1 AS F6$, 50 


AS DUS 








450 


RSET FM$~MK I $ ( M ) : RSET F1$~A1$: LSET F2$=-A2$: LSET FXS'XS: LSET F4$>-A4$: LSET F5$'A5$ : 


LSET F6$ 


~A6$ : RSET 


F?$*=A7$ : RSET F9$ 


=MKI $ (QN ) : RSET FA$=MKS$ (Al) : LSET FB$^K6$ 








460 


PUT #1, 0 








470 


CLOSE 1 








480 


RETURN 








490 


1 








500 


OPEN "R" , 8, "BT-LMLT1 " ' * * GET LAST MONTH AND TRANSACTION NUM3ER 








510 


FIELD *8, 2 AS Ml$, 2 AS Ql$, 2 AS QMS, 2 AS QJ$, 120 AS DUS 








520 


GET #8, I 








530 


Ql-CVI(QlS): Ml*CVI(Ml$): QM*CVI(QM$): QJ*-CVI(QJ$) 








540 


CLOSE 








550 


RETURN 








560 


' 








570 


OPEN "R", 6, "BT— ACAB2" ' * * GET CHECK REGISTER 3ALANCE 








580 


' 








590 


FOR I = 17 TO 39 








600 


FIELD #6, 36 AS 11$, (1-17) * 4 AS 12$, 4 AS G2$(I) 








610 


NEXT I 








620 


GET #6, M 








630 


CLOSE 








640 


• 








650 


FOR I e 17 TO 39 








660 


A3(I)«-CVS(G2$ (I) ) 








670 


NEXT I 








680 


RETURN 








690 


' 








700 


OPEN "R", 1, " BT-TRAN 1 * 1 * * TRANSACTION DATA FILE 








710 


FIELD #1, 2 AS FM$, 2 AS Fl$, 1 AS F2$, 1 AS FX$ , 1 AS F4$, 30 AS F5S , 30 AS F6$, 4 AS 


F7$, 2 AS F9$ , 4 AS 


FAS, 1 AS F3S, 50 


AS 


DUS 








720 


GET # 1 , J 








730 


Al^CVS (FA$ ) : M^CVI(FMS): QN'CVI (F9S) : Al$*Fl$: A^S^F^S: A2$=-F2$: X$“FX$ : A4$^F4$: A5$= 


F5$: A6$” 


F6$ : K6$- FB$ 




740 


CLOSE 








750 


RETURN 








760 


' 








770 


OPEN "R", 8, "3T— LMLT 1 " 








780 


FIELD #8, 2 AS Ml$, 2 AS Ql$, 2 AS QMS, 2 AS QJ$, 120 AS DU$ 








790 


RSET Ml S^MK I $ (M) : RSET Ql$«MKI$(Q): RSET QM$-MKI$ (QN) : RSET QJ$^MKI$(QJ) 








800 


PUT #8, 1 








810 


CLOSE 8 








820 


RETURN 








830 


• 








840 


' * * * PROGRAM CONTINUATION 








850 


• 








860 


PRINT CHR$ (12) 1 * * TO BLANK. THE SCREEN 








870 


PRINT TAB (5) “ * CHECKING ACCOUNT RECONCILIATION STATEMENT ROUTINE PRINT: PRINT 








8 80 


• 








890 


PRINT "HAVE ALL BANK CHARGES AND CREDITS BEEN ENTERED AS TRANSACTIONS?": PRINT 








903 


PRINT "IF NOT, WE WILL SEND YOU TO ROUTINE (1) TO ENTER THE ADDITIONAL" 








910 


PRINT "TRANSACTIONS, AND THEN YOU MAY RETURN TO THIS ROUTINE .": PRI NT 








920 


INPUT YS: PRINT: IF LEFTS ( Y$ , 1) e ”N" THEN RUN "CRAS-TE" 








930 


' 








940 


PRINT "YOU ARE ABOUT TO ENTER THOSE TRANSACTION NUMBERS WHICH HAVE" 








950 


PRINT "CLEARED THE BANK. WHERE YOU HAVE MANY NUMBERS IN SEQUENCE, YOU" 








960 


PRINT "MAY INPUT THE FIRST AND LAST NUMBERS OF THE SEQUENCE; OR," 








970 


PRINT "YOU MAY ENTER EACH NUMBER, ONE AT A TIME.": PRINT 








980 


YS*’" " : INPUT "DO YOU WANT THE SEQUENCE ROUTINE"; Y$ : PRINT 








990 


J4*0 








1000 


IF LEFTS (Y$,l) <>"Y“ THEN 1110 








1010 


• 








1020 


INPUT "FIRST NUMBER, COMMA, LAST NUMBER IN THE SEQUENCE"; JF, JL: PRINT 








1030 


IF J 4 <> 1 THEN GOSUB 1180’ * * GET THE LAST TRANSACTION NUMBER 








1040 


J4*'l 








1050 


FOR J = JF TO JL 








1060 


GOSUB 1240' * * PLACES A 'TRANSACTION CLEARED' CLODE ON THE RECORD 








1070 


NEXT J 








1080 


' 








1093 


INPUT "MORE SEQUENCES "; Y$: PRINT: GOTO 1000 








1100 


• 








1110 


PRINT “ENTER THE TRANSACTION NUMBER OF NEWLY CLEARED TRANSACTIONS . " : PRINT 








1120 


PRINT "ENTER A ZERO WHEN YOU ARE FINISHED.": PRINT 








1130 


GOSUB 1180' * * GET LAST MONTH AND TRANSACTION NUM3ER 








1140 


oOSUB 1210' * * CLEAR THE TRANSACTION 








1150 


GOTO1350 








1160 


' 








1170 


' 








1180 


GOSUB 500' * * GET LAST MONTH AND LAST TRANSACTION NUMBER 








1190 


RETURN 








1200 


' 








1210 


INPUT J 








1220 


IF J=-0 THEN 1330 ' * * 'ZERO' IS THE EXIT FLAG 








1230 


• 








1240 


IF J OQl THEN 1280 ' * * Ql IS THE LAST TRANSACTION NUMBER ON FILE 








1250 


PRINT "* AN ERROR HAS BEEN MADE. YOUR LAST ENTRY TO THE REGISTER WAS" 








1260 


PRINT "TRANSACTION " Ql". PLEASE REENTER THE NUMBER OF THE TRANS-" 








1270 


PRINT "ACTION TO 3E CLEARED.": PRINT: GOTO 1210 








1280 


GOSUB 700' * * GET TRANSACTION DATA 








1290 


Q-J 








1300 


A 4 $ ” “ * " 








1310 


GOSUB 430' * * PUT THE ' TRANSACTION CLEARED' CODE ON FILE 
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1320 

1330 

1340 

1350 

1360 

1370 

1380 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

1550 

1560 

1570 

1580 

1590 

1600 

1610 

1620 

1630 

1640 

1650 

1660 

1670 

1680 

1690 

1700 

1710 

1720 

1730 

1740 

1750 

1760 

1770 

1780 

1790 

1800 

1810 

1820 

1830 

1840 

1850 

1860 

1870 

1880 

1890 

1900 

1910 

1920 

1930 

1940 

1950 



IP J4<>1 THEN 1210' * * J WILL EQUAL '1' IF IN THE SEQUENCE ROUTINE 

RETURN 
« 

IF QJ<1 THEN QJ*1 ' * 

FOR J - QJ TO Ql' * 

gosub 700' * 

IF A4$<>"*“ THEN 1400 
NEXT 

QJ*J-l:Q-Ql: M*Ml: IF QJ<1 THEN QJ«1 
GOSUB 770' * * TO FILE 'QJ' 



* QJ WILL EQUAL '0' IF NO TRANSACTIONS HAVE CLEAREO 

* QJ IS THE LAST TRANSACTION NUMBER IN AN UNINTERRUPTED STREAM OF CLEAREO TRANSACTIONS 

* READ THE TRANSACTION RECORD AND CHECK FOR THE CLEARED CODE 



INPUT "DO YOU WANT A KECONC I L I AT I ON STATEMENT PREPARED AT THIS TIME"; Y$: PRINT 
IF LEFT$(Y$,1)<>"Y" THEN 1750 



PRINT "WHAT IS THE CLOSING DATE SHOWN ON THE BANK STATEMENT?" 
LINE INPUT TD$ : PRINT 



INPUT 

gosub 

gosub 

GOSUB 

gosub 

GOSU3 

GOSUB 

Gosua 



"WHAT IS THE CLOSING BALANCE 
2200 * 

1790' 

320' 

1900' 

1050' 

1820' 

1950' 



SHOWN ON THE BANK STATEMENT" ; BE: PRINT 

* * SHIFT PORTS TO THE PRINTER 

* * PRINT A DOUBLE UNDERSCORE 

* * GET ACCOUNT/BANK NAMES 

* * PRINT THE TITLE OF THE STATEMENT AND THE DATE 

* * PRINT THE NAME OF THE CHECKING ACCOUNT 

* * PRINT A SINGLE UNDERSCORE 

* * PRINT COLUMNAR HEADS 



FT*0 : GT*0' 

FOR J » QJ TO Ql' 

GOSUB 700 1 

IF A4$-"*" THEN 1640 
GOSUB 2040' 

NEXT 

I 

M-Ml+1' 

GOSUB 570s M-M-l' 

GOSUB 2110* 

GOSUB 1790* 

PRINT CHK$ (12) ' 



* * INITIALIZE THE ACCUMULATORS 

* * 'Ql* IS THE LAST TRANSACTION ON FILE 

* * GET THE 'TRANSACTION CLEARED' CODE FOR EACH RECORD 

* * PRINT THE UNCLEARED TRANSACTION DATA AND ACCUMULATE THE AMOUNTS 



* * 'Ml' IS THE LAST TRANSACTION MONTH ON FlCE 

* * GET THE CHECK REGISTER BALANCE 

* * PRINT THE RECONCILIATION DATA 

* * PRINT A DOUBLE UNDERSCORE 

* * ADVANCE THE PAPER TO 'TOP OF FORM’ 



CONSOLE 16*0' 
PRINT CHR$ (12) ' 



RETURN TO THE CRT PORT 
CLEAR THE SCREEN 



RUN "CRAS-RS" 

' * * * VARIOUS SUBROUTINES 

I 

P0RJ2*1T0131 :PRINT"“" ; *NEXTJ 2 SPRINT: PRINT' * * PRINT A DOUBLE UNDERSCORE 

RETURN 



F0RJ2»1T0131 :PRINT“— " ; :NEXTJ2 SPRINT* * * PRINT A SINGLE UNDERSCORE 

RETURN 



Y$*a$' 

GOSUB 2270' 

RETURN 

Y$*"CrtECKING ACCOUNT RECONCILIATION STATEMENT 
GOSUB 2270' 

RETURN 



* * FORM A TITLE STRING 

* * CENTER AND PRINT THE STRING 



• * FORM THE NAME/BANK STRING 

FOR " ♦ TDS 

* * CENTER AND PRINT THE STRING 



' * * PRINT THE COLUMNAR HEADS 

PRINT: PRINT TAB (23) "1. BANK STATEMENT ENDING BALANCE 



TAB (98) ; : PRINT USING WB$; 



B 



b: PRINT 

1960 PRINT TAB (42) "TRANSACTIONS WHICH HAVE NOT CLEARED:" 

1970 PRINT TAB (27) ; :FOR L * 1 TO 66: PRINT NEXT L: PRINT 

1980 PRINT TAB (27) ; : PRINT "TXN|MO|DA|" TA3(44) "PAYEE/PAYOR" TAB (63) " ICHK# | AMOUNT I AMOUNT |" 

1990 PRINT TAB (27) j : PRINT "III II PAID | RECEIVED I" 

2000 PRINT TAB (27) ; : PRINT |~| — J 1 1 1— 1" 

2010 RETURN 
2820 ' 

2030 ' * * ACCUMULATE THE AMOUNTS AND PRINT TRANSACTION DATA 

2040 IF A2$*"C" THEN Fl-Al ELSE F2-A1 

2050 PRINT TAB (27);: PRINT USING WDS; J; M; Al$; A5$ ; A7$; Fl; F2 

2060 rr-rr+ris gt*gt+f 2 

2070 F1*0 : P2*0: Al$*""i A5$-"" : A7$«"" • * * INITIALIZE TRANSACTION DATA 

2080 RETURN 
2090 ' 

2100 ' * * PRINT THE RECONCILIATION DATA 

2110 PRINT TAB (27);: FOR L ■* 1 TO 66: PRINT"-";: NEXT: PRINT 

2120 PRINT: PRINT TAB(23) "2. TOTAL UNCLEARED PAYMENTS RECEIVED " TAB(98);: PRINT USING WB$; 



GT 

2130 PRINT: PRINT TAB(23) "3. TOTAL UNCLEARED PAYMENTS PAID " TAB(98);: PRINT USING WB 

$; FT* (— 1) 

2140 PRINT: PRINT TAB(23) "4. ADJUSTED CHECKING ACCOUNT STATEMENT " TA3(98);: PRINT USING WB$; 

BE+GT-FT 

2150 PRINT: PRINT TAB(23) "5. CHECK REGISTER BALANCE " TAB (98);: PRINT USING W8$; 

AB (37) 

2160 PRINT: PRINT TAB(23) "6. DIFFERENCE BETWEEN THE BANK STATEMENT AND THE CHECK REGISTER " TAB(98);: PRINT USING NB$; 

BE+GT— FT-AB ( 37 ) 

2170 PRINT: PRINT TAB (45) "NOTE THAT ITEMS 4 AND 5 SHOULD AGREE" 

2180 RETURN 
2190 ' 

2200 CONSOLE 18*0' 

2210 PRINT CHR$(12) ' 

2220 CONSOLE 16*0' 

2230 INPUT "PAPER POSITIONED Y$: PRINT 

2240 CONSOLE 18*0' 

2250 RETURN 
2260 ' 

2270 PRINT TAB ( XNT ( ( 132-LEN ( Y$) ) /2) ) Y$: PRINT' 

2280 RETURN 
OK 



* • SHIFT TO THE PRINTER 

* * ADVANCE THE PAPER TO 'TOP OF FORM' 

* * RETURN TO THE CRT PORT 

* * RETURN TO THE PRINTER PORT 

* * CENTER AND PRINT THE STRING 'Y$' 
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Til Put You on Hold and Check” 

BY RAY VUKCEVICH 



Do you leave your customers won- 
dering if they’ve been disconnected, 
or worse, listening to canned music, 
while you search your lists and cata- 
logs to see if you have what they 
want? INVENTORY program elimi- 
nates waiting. 

When a customer calls, punch in 
either the stock number or item name. 
If the part is in stock, you will be told 
at once the location, the quantity on 
hand, the unit cost, the number per 
case, the cost per case and the estima- 
ted date of a new shipment. If the 
part is ordered, the program imme- 
diately changes your inventory. New 
items can be added to the list and the 
complete inventory printed. 

Written for a Micropolis drive, the 



program uses Micropolis Extended 
BASIC (ver. 2.0). but should easily 
convert to other BASICs. To use the 
program with a Micropolis drive, sim- 
ply create a new data file with OPEN 
1 “N:INVENTORY”, then close the 
file with CLOSE 1. The program will 
use that empty file for your inventory 
work. 

INVENTORY program first offers 
a menu from which you can check the 
inventory, change item information, 
add new items, print the inventory or 
end the program. The -1 command 
ends the current task or allows you to 
go back to the menu if you change 
your mind. 

To check the inventory, use the 
stock number or item name. This rou- 

Illustration by Casserine Toussaint 



tine will tell you if you do not stock 
the item. 

When changing item information, 
you are shown the current informa- 
tion; you may then change what you 
want. If the stock number is not on 
your inventory, you will be told. 

Creating your inventory list or add- 
ing new items is easy. You are prompt- 
ed for all information needed; the file 
INVENTORY stores the data. 

Task command 4 will print your com- 
plete inventory in the form shown. This 
form can easily be changed to meet 
your special needs. If your inventory 
contains only a few items, you can 
store the program on the same disk 
and call it something else — INVEN, 
for example. 
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Small in size, big in performance. . .and priced at only $1085* 

HI PL0T is a digital plotter designed for the personal computer market. Inexpensive to own 
and simple to operate, it still incorporates the same quality components, technology and 
skillful workmanship found in Houston Instrument’s larger plotters used throughout industry. 

Not a kit, the HI PL0Tis assembled and ready to use, with both a RS-232C and a parallel 
interface built in for creating graphic output from your system. 

• Converts data to easy to read graphical • Plotting speed up to 2.4 ips 

format • Resolution of both 0.01 and 0.005 inch 

• Both serial and parallel inputs built-in • Baud rate and step size easily changed 

• Uses standard 8 Vi x 11 " paper 

HI PLOT " 

The Perfect 
Digital Plotter 
for the Personal 
Computing Enthusiast 




ONE HOUSTON SQUARE AUSTIN. TEXAS 78753 



(512) 837-2820 TWX 910-874-2022 

EUROPEAN HEADOUARTFR*; ^ochwterlian 6 6240 Gistel Belgium 
EUROPEAN HEADQUARTERS Phon0 060/277445 Td.x Bsuich 81399 

“ the recorder company” 

For rush literature requests or local sales office information only, persons outside Texas call toll free 1-800-531-5205 
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INVENTORY Sample Run 



THIS PROGRAM ALLOWS YOU TO EXAMINE YOUR INVENTORY 
AND MAKE CHANGES WHEN ORDERS ARE MET OR NEW SHIPMENTS 



ARRIVE* 


TASK 


0 


FINISHED* 


1 


CHECK INVENTORY* 


2 


CHANGE ITEM INFORMATION 


3 


ADD NEW ITEMS* 


4 


PRINT INVENTORY* 



TASK NUMBER? 1 



S-STOCK NUMBER — I^ITEM NAME? -1 



* * 

TASK NUMBER? 2 



USE THIS ROUTINE TO CHANGE 
STOCK NUMBER OF ITEM TO BE 

STOCK NUMBER: 245 

LOCATION — AISLE « 4 SECi C 
HOW MANY! 15000 

num/case: ioo cost/case: 

DATE/NEXT SHIPMENT: 2/2 

MAKE CHANGES HERE « TYPE -1 



* 



YOUR INVENTORY * 

CHANGED? 2« 5 

ITEM: 1/2 BOLT 

shelf: 1 

cost/unit: 4 i 

9 

/ 78 

IF YOU CHANGE YOUR MIND* 



YOU CAN USE THE STOCK NUMBER OR THE NAME OF THE ITEM* 
TYPE -1 WHEN FINISHED EXAMINING YOUR INVENTORY* 

S*8T0CK NUMBER — I^ITEM NAME? S 
STOCK NUMBER? 1*4 

STOCK NUMBER: 1.4 ITEM: RES 990 OM 



STOCK NUMBER? 2*5 
ITEM? 1/2 BOLT 

LOCATION < AISLE, SECTION, SHELF)? 4,C,1 
HOW MANY? 10000 
COST/UNIT? *1 

NUM/CASE AND COST/CASE <IE* 12,17*56)? 100,9 
DATE OF NEXT SHIPMENT (IE. 9,11,78)? 2,10,78 



LOCATION — AISLEJ 1 SEC « A SHELF: 4 
HOW MANY: 1500 COST/UNIT J 

num/case: io cost/case: i 

DATE/NEXT SHIPMENT: 3/3/70 



DO YOU HAVE ANY OTHER CHANGES? Y 
USE THIS ROUTINE TO CHANGE YOUR INVENTORY* 
STOCK NUMBER OF ITEM TO BE CHANGED? 4*5 
NUMBER NOT ON INVENTORY* 

DO YOU HAVE ANY OTHER CHANGES? N 
* * * 



S-STQCK NUMBER — I«ITEM NAME? I 
ITEM NAME? PHONE JACK 

STOCK NUMBER: 2*1 ITEM: PHONE JACK 

location— aisle: 4 sec: B SHELF: 2 
HOW many: 20000 cost/unit: *5 

num/case: 12 cost/case: 5*75 

DATE/NEXT SHIPMENT: 4/1/78 



TASK NUMBER? 3 

ADD TO YOUR INVENTORY HERE* TYPE -1 WHEN FINISHED* 

STOCK NUMBER? 3*1 
ITEM? CIR BOARD 2 

LOCATION (AISLE, SECTION, SHELF)? 4,C,5 
HOW MANY? 200 
COST/UNIT? 2*15 

NUMBER/CASE AND COST/CASE (IE* 12,25*75)? 10,2*f0 
EXPECTED DATE OF NEW SHIPMENT (IE* 9,11,78)? 5,1,78 
STOCK NUMBER? --1 



Program Listing 



10 REM INVENTORY PROGRAM BY RAY VUKCEVICH 1,9,78 
20 PRINT TAB(20)J 'INVENTORY" 

30 PRINT 

40 PRINT 'THIS PROGRAM ALLOWS YOU TO EXAMINE YOUR INVENTORY" 

50 PRINT 'AND MAKE CHANGES WHEN ORDERS ARE MET OR NEW SHIPMENTS' 
60 PRINT 'ARRIVE*' 

70 PRINT 

80 PRINT TAB (20) J'TASK" 

90 PRINT TAB (20)?'- ' 

100 PRINT 

110 PRINT TAB (10)1 "0 FINISHED* " 

120 PRINT TAB (10)1*1 CHECK INVENTORY*" 

130 PRINT TAB(10)J*2 CHANGE ITEM INFORMATION*" 

140 PRINT TAB( 1 0 ) J *3 ADD NEW ITEMS*" 

150 PRINT TAB (10)J "4 PRINT INVENTORY*" 



160 PRINT 

170 INPUT "TASK NUMBER* > J 
180 PRINT 

190 IF J^0 THEN 1270 
200 IF J=1 THEN 390 
210 IF J~2 THEN 710 
220 IF J-4 THEN 1060 
230 IF J>4 THEN 80 

240 PRINT "ADD TO YOUR INVENTORY HERE* TYPE -1 WHEN FINISHED*' 
250 PRINT 

260 OPEN 1 'INVENTORY' 

270 INPUT "STOCK NUMBER' JA 
280 IF A~~l THEN 370 
290 INPUT "ITEM ' J A$ 

300 INPUT "LOCATION (AISLE, SECTION, SHELF) • *8* ,C*,D* 

310 INPUT "HOW MANY" 5B 
320 INPUT "COST/UNIT" JC 

330 INPUT "NUMBER/CASE AND COST/CASE (IE* 12,25* 75) ' $ D, E 
340 INPUT "EXPECTED DATE OF NEW SHIPMENT (IE* 9, 11,78) " JF,G,H 
350 PUT 1 AI"i"+A*f','!B$+*»"fG*+'»'fD*+ ,, ,"JBie*D*EIFiG*H 
360 GOTO 270 
370 CLOSE 1 
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BUY FROM THE BIGGEST 

NCE/CompuMart 



P€T 













1250 North Main Street, Department pcas 
P.0. Box 8610 Ann Arbor, Michigan 48107 



S795 




THE PET 
CONNECTION 



• Only $795 

• Fantastic graphics 

• High-speed 6502 processor 

• Easy to use Extended BASIC 

• Built-in Tape TV and I 0 

NCE Compumart Inc sells more PET 2001 computers than any other store Our supplies ol this popular microcompu- 
ter have now been increased so that we can offer immediate delivery so you don t have to wait to own this versatile 
machine 

Unequalled Features 

The PET s high-resolution character graphics allow you to draw pictures simulate experiments enhance data etc 
The University ot Michigan is utilizing this leature to simulate test tubes and solutions at equilibrium Others are using 
it to display the l-Ching or tunny laces for the kids PET BASIC allows editing lines to keep you from having to type 
entire lines over to make corrections — a great time saver File storage on tape cassette is highly valuable for 
information retrieval applications and the 10-digit precision makes sure that your calculations are accurate 
More and more people are buying the PET every day and when you see how easy it is to learn to use you II know why 
Programs and accessory peripherals are now available lor your PET right now No matter where you go you won t find 
a more capable computer for S79S 



PET with 8K user 
memory $795.00 

Second Cassette drive $99.95 
RS-232 Printer Adapter — 
assembled board j g8 50 

With power supply, case & 
DB2S $169.00 

Beeper — PET controlled 
beep $19.95 



Video Buffer — add a 
conventional monitor 

$19.95 

BETSI - PET to S-100 I O 
Motherboard 

Kit $105.00 



Assembled 



$160.00 



READER/PUNCH 



-r 






KIM-1 

p single tf . _.JR f. ■ 



Assembled 

$179 

with power supply 

$209 

EXPANO YOUR KIM SYSTEM: 
KIMSI 

KIM to S-100 Board 

Kit SI 25 

Assembled $169 

Connector set Si 5 




KIM ENCLOSURE 






CASSETTE RECORDER (SANYO) S55 

connector set S12 

Cat No KIM-IOX RCDR3 

MICRO TECH. POWER SUPPLY 
Assembled $29.95 | 

MICRO TECHNOLOGY K-1000 
POWER SUPPLY 

Fully assembled and tested enclosed I 
m a Bakeiite box Outputs are • 5VDC I 
all 2A 12VDC at 100mA 7 5VDCatl 

750 mA 16VDC at 250 mA Power | 
your KIM and additional memory too' 
Assembled 



Give your KIM a professional appear- 
ance No alterations required sturdy 
Kydex 100 Black 

$23.50 



0\V< $895 

SORCERER 



• Interchangeable ROM PACe 

• JO x 64 display 

• Resident 4K Monitor ROM 

• Duel Cassette I/O 

• Serial and Parallel hO 

• Complete Operators Manuel 

• Only MSS 

State-of-the-art technology makes 
these feature* available at a fan- 
tastic price. You simply add a 
monitor and tape decks to com- 
plete the system. Control key ena- 
bles you to use It as a terminal. 
Later ROM PACs will give you Z-«0 
Assembly Language, APL, PILOT. 
Word Processing and a DOS PAC 
for FORTRAN and COBOL. What a 
system for only *895! 




Disk-based 
Model 3 



Compucolorll 



Beautiful color • Integral Mini-tloppy 

graphics holds 51. 2K bytes 

16K ROM with • RS-232 Asynch. I/O 

Extended Disk BASIC • Full-Size keyboard 
Editing and file control • Popular 8080 micro- 
commands processor 

8K Graphics. 4K User • Variety ot pre- 
RAM programmed diskettes 

available 



TC-71 SELECTRIC TERMINALS 



trie mechanism RS232 PTTC 
code See catalog tor details and 
easy interfacing information 
Specify table top or version wiih its 
own desk 



Refurbished 
Cleaned & working 

AS IS 

Documentation 



S695 

S495 

S339 




SALE 



ASCII INTERFACE FOR TC-71 

30 day delivery Normally S»99 NOW S169 
Acoustic Couplet lor use with ASCII TC-71 $159 






Single board 

VIDEO TERMINAL 



35 



16 Lnx 64 chr display 1 28 printable 
characters software UART (ASCII 
or Baudot! 3 serial interlaces - 
cassette I O true composite video 
ASCII keyboard (parallel input) TTL 
compatible easy power con- 
nection 

Assembled 4 tested NOW $187 



GRI ASCII 
KEYBOARD 




TELETYPE 

MODEL 43 
TELEPRINTER 

Dot matrix impact 30 or 10 cps 
prints full (94 chr I ASCII set 
Sprocket teed TTL interface 

$1,143 

Sprocket teed EIA interface 

$1,377 



S3 keys in standard ASR-33 layout 
Kit $59.95 

Assembled $71.95 

Enclosure $14.95 



New Acoustic Coupler 
for use with ASCII TC-71 
$159 

NCE/Compumart Inc. break* the 
price barrier with a new 300 baud 
RS-232C acoustic coupler. For only 
$159 you gat an assembled, tested 
stand alone unit which accepts ths 
standard telephone handset tor 
full or hall duplex operation. Com- 
plete with power supply and carrier 
detect light, the unit Is housed In an 
attractive csss for desk top use. 




LEAR-SIEGLER 

ADM-3 

VIDEO TERMINAL 

24 Ln x 80 chr display 

Kit Reg $796 NOW $755 

Assembled & tested 

Reg $895 NOW $850.25 
Lower case option $50 



PIXE-VERTER 

$9.95 

The original video to R F conver- 
ter Converts any good T V to a 
video monitor 



10 DAY RETURN PRIVILEGE 

• 90 day limited warranty 

• Newest, most exciting products in per- 
sonal computing 

• Outstanding values 

• All items fully assembled and tested 
unless otherwise stated. 

• Send for our catalog for more detailed 

product information. # Mlcl 



1-800 

521 

1534 




MATROX VIDEC 
|RAMS S-100 

ALT-2480 24LN x 80CH 
display 

ALT 266 266 x 266 dot 
display 



8 LEVEL PAPER 

TAPE/READER 

PUNCH 

NEW in original box 
$295.00 
USED (90 day 
warranty) $175.00 
Documentation 
Package $15.00 



Autocomputer 




R#dv<« Fvsl <•»«» — 
wxikwyMMgku pW’ $129 50 

The AUTOCOMP mounts in or on 
your dash and by pushbutton con- 
trol provides LEO readouls ol (he 
following driving functions Instan- 
taneous MPG Average MPF Fuel 
Used Distance Traveled and Cor- 
rect Time 

AUTOCOMP can be installed on 
most American and Japanese make 
autos and vans except those with 
fuel iniection and is NOT recom- 
mended for European imports 



Table-top 

DatellSelectric 

Terminals 

• High quality printing • Interrupt an 4 i 

• Interchangeable braak 

rypeipherts • Law noire law 

• Local, remote or *oil • Portability 



NEW ASCII INTERFACES 
for Reader/Punch 

30 Day delivery on Interfaces 
Boards & Cables 

Parallel $220 

RS232 Serial $350 

Board Cables Power Supply 
Parallel $490 

Serial S<15 

Board Cables Power Supply 
Parallel *575 

Serial 5760 



AIM65 

• Fully assembled, toiled, and warran toad 

• Addressing to <5K bytas (IK RAM on 
board) 

• Includes onboard 

• Powerful 4K ROM Dobug/ Monitor 

• Sockets lor additional 4K RAM 1(K ROM 

• 20 Cal. ASCII Tltormal printer (90 

• Full slzo (54 kay) Alphanumeric 
keyboard 

• 20 char ASCII Alphanumeric display 

• Application Conn, lor TTY. 2 cassol 
lot. 2 8 big 1/0 pom 

• Expansion Conn, (try our KIMSI 
S 100 board) 

• Both connoctors totally NM-1 com- 
pitiblt 

• Easy Power connections 

Options — 4K ROM Assomblor/Toit 
Editor 

*K Basic ROM $375 



from $395 



DOCUMENTATION 
AS IS 
WORKING 
«H)fW9*0 



d 



SANYO 
MONITOR 

VM4209 9 quality monitor *149 



INTEGRAL DATA 
IP-125 I MPACT 
PRINTER E33 5799 

RS232C or parallel interface full 
upper A lower case ASCII 8' /paper 
baud rates to 1200 80 columns 
built in self-test 

NOW only $749/when pur- 
chased with COMPUCOLOR II. 
PET. VIM. KIM OR AIM*" 




PROGRAMMER 



Reg. $59.95 NOW $53.95 



Books 



4 95 



Of scaier iok 

Telephone Accessories You 
Can Build 
The First Book pi KIM 
(Nsw Edition) 9.00 

Basic BASIC An Introduclion 7 95 

Advanced BASIC Application and 
Solutions 6 95 

Home Computers 

A Beginners Guide 6 95 

THE A0AM OSBORNE SERIES 
An Introduclion to 

Microcomputers V 0 7 SO 

An Introduction lo 

Microcomputers VI 7 50 

An Introduction lo 

Microcomputers V II 15 00 

8080 Prog lor Logic Design 7 50 

6800 Prog tor Logic Design 6 95 

Some Common BASIC Programs 7 50 

WORKBOOKS FOR PET 2001 

Besc'iplive le«t with many e«erc<ses and 
s.imoie programs 

Getting Started with Your PET 4 00 

PET Slrmg and Array Handling 3 95 

PIT Graphics 4 95 

PET Cassede L0 4 95 

Miscellaneous PET Features 3 95 

PET LITERATURE PACKAGE 
A co»ection o» three valuable pubuc-t 
lions reiaiing to the PET 2001 
CPET2 The PAPER PET User Notes 5 00 



• Michigan residents add 4% sales tax. • Foreign orders credit card orders, except as noted * Sorry— NO C.O.D.s. 
add 10% additional handling (U.S. funds only). • P.O.'s • All prices subject to change without notice. • Write for 

Just say charge it 1 winch card’ accepted from D&B rated companies • Toll FREE phones giant FREE catalog. • Handling charge of $1 .50 for orders 

open * rom 8:30 ~ 7:00 EST * °P en accounts under $10.00 

invited — call for credit application. • All orders add 4% • In the Ann Arborarea? Retail store open 11 :00AM — 7:00 

^ shipping & handling.* Same day shipment on prepaid and PM Tuesday-Friday 10:00 AM — 5:00 PM Saturdays. 
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Program Notes 

Note the OPEN and CLOSE state- 
ments (lines 260 and 370). Your sys- 
tem may use different commands. PUT 
statements (line 350) add data to the 
file. Note that the string delimiter (,) 
is concatenated on the strings. To 
avoid loading a space into the file, 
you must include the delimiter before 
the first string. Your system may not 
find this necessary. GET statements 
(line 520) take data from the disk and 
make it available to the program. END 
statements are included in the OPEN 
statements (line 720, for example). 

Lines 720 to 810 find the record 
number of the item to be changed. The 
variable “k” is used to find the record 
(see line 830). After the information 
has been changed, the same variable is 
used to put the new data back in the 
same record (see line 1000) 

Lines 1080 and 1250 are used in 
my set-up to turn the printer on and 
off. You will want to use your own ar- 
rangement. 

If you must deal with a specific rec- 
ord (this shouldn’t happen), note that 
the first number on the inventory 
print-out is the record number. 

This program will give you imme- 
diate information on the state of your 
stock. Your customers will appreciate 
a prompt reply to their inquiries, and 
maybe you can SCRATCH your canned 
music. □ 



300 
390 
400 
410 
420 
430 
44 0 
450 
460 
47 0 
40 0 
490 
50 0 
510 
520 
530 
540 
550 
560 
570 
500 
590 
600 
610 
620 
630 
64 0 
650 
660 
670 
600 
690 
700 
710 
720 
730 
74 0 
750 
760 
770 
780 
790 
80 0 
810 
820 
830 
84 0 
850 
860 
870 
880 
890 
900 
910 
920 
930 
94 0 
950 
960 
970 
98 0 
990 
1000 
1010 
1.020 
1030 
104 0 
1050 
1060 
1070 
1080 
1090 
110 0 
1 110 
1120 
1 130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
124 0 
1250 
1260 
127 0 



GOTO 80 
PRINT 

PRINT -YOU CAN USE THE STOCK NUMBER OR THE NAME OF THE IffcM*" 
PRINT "TYPE -1 WHEN FINISHED EXAMINING YOUR INVENTORY « “ 

PRINT 

OPEN 1 -INVENTORY' END 670 
REM SET POINTER TO 1 
GETSEEK (1)^1 

INPUT " S-STOCK NUMBER — ■ I-ITEM NAME"yX$ 

IF X*«"-l- THEN 690 

IF THEN 560 

IF X$<>-I- THEN 460 

INPUT "ITEM NAME'S Nit 

IF N**"~l- THEN 690 

GET 1 A»A*»B*»C$yD$»BfC»D>E»FfG»H 

REM CHECKS ITEM NAME AGAINST LIST 

IF N$OA$ THEN 520 

GOTO 600 

INPUT "STOCK NUMBER - * N 
IF N~-l THEN 690 

GET 1 A,A*yB$»C$yD$yByCyDyEyFyGyH 

IF AON THEN 580 

PRINT 

PRINT "STOCK NUMBER i 1 * Ay "ITEM* " J Ait ♦ PRINT 

PRINT -LOCATION- AISLE X 'SB**- SEC J SCUS" SHELF ♦ " SD* SPRINT 

PRINT "HOW MAMYi • #£> " COST/UNIT J • $C SPRINT 

PRINT " NUM/CASE J S By - cost /case: se: PRINT- 

PRINT " DATE /NEXT SHIPMENT t S F J - / S G J * / S H S PRINT 

GOTO 450 

PRINT "DO NOT STOCK ♦" 

GOTO 450 
CLOSE 1 
GOTO 80 

PRINT "USE THIS ROUTINE TO CHANGE YOUR INVENTORY* ■ 

OPEN 1 -INVENTORY* END 800 
LET K~1 

INPUT -STOCK NUMBER OF ITEM TO BE CHANGED * i N 
GETSEEK <1>»1 
GET 1 A 

IF A N THEN 810 
LET K*K+1 
GOTO 760 

PRINT “NUMBER NOT ON INVENTORY ♦ - 
CLOSE 1 

OPEN 1 -INVENTORY' END 1010 

GET 1 RECORD K A y A* y Bit v C* » Dit v By C y D y Ey F y Gy H 

PRINT 

PRINT -STOCK NUMBER! - y Ay “ITEM: "iA* 

PRINT "LOCATION-- AISLE: "iB*y B SECJ -yC*;" SHELF: "JD* 

PRINT "HOW MANY? * >Bv "COST /UNIT J B tC 
PRINT "NUM/CASE: -yDy - cost/case: - ;e 
PRINT "DATE/NEXT SHIPMENT: - y F y - / - ?G* - / B y H 
PRINT 

PRINT "MAKE CHANGES HERE ♦ TYPE -1 IF YOU CHANGE YOUR MIND ♦ " J PRINT 
INPUT "STOCK NUMBER- $ A 
IF A s =-1 THEN 1010 
INPUT "J ITEM** A* 

INPUT -LOCATION < AISLEy SECTION, SHELF ) - t B*> y Cit v D$ 

INPUT "HOW MANY-5B 
INPUT " COS r/UNI I " J C 

INPUT "NUM/CASE AND COST/CASE (IE* 12 y 17 ♦ 56 ) " y D y E 
INPUT "DATE OF NEXT SHIPMENT (IE* 9 y 1 1 y 78 ) " y F y G y H 
PUT 1 RECORD K A J ■ y " +Alt+ 1 y 1 y B$+ " y " y C)1t+ - y * y D$+ - y " y B y C y D y E y F y G y H 
CLOSE 1 
PRINT- 

INPUT -DO YOU HAVE ANY OTHER CHANGES - y Gt> 

IF LEFT $<G$yl)«*"Y- THEN 710 
GOTO 80 

PRINT 'YOUR ENTIRE INVENTORY WILL BE PRINTED HERE* - 
INPUT -DATE OF THIS PRINTING (IE* 9 y 1 1 y 78 ) - y Ry S v T 
PRINT CHAR* < 27 ) y CHAR* (64) J REM TURN ON PRINTER 
PRINT TAB( 10 ) y -STOCK ON ’ '/' '/' JT 
PRINT: PRINT- 

OPEN 1 "INVENTORY" END 1220 
LET K“ 1 
GETSEEK (1)«1 

GEiT 1 Ay A* y B* y C* y Dit y E! y C y D y E y F y G y H 

PRINT TAB< 5) * K y TAB < 1 0 ) y "S# * y A? TAB <20 ) y A* J TAB < 35 ) i " AISLE : " JB* ; 
PRINT - SEC: -yC*y" SHELF: "»D* 

PRINT TAEK 10 ) y By TAB <20 ) y - G/ll - y C y TAB < 30 ) y -N/C B yDy TAEK40 ) y B C/C- yE 

PRINT TAB(IO) y 'NEXT SHIPMENT - yF y V y Gy V y H 

PRINT 

K-K* 1 

GOTO 1140 

PRINT- 

PRINT TAB (25) y -END OF INVENTORY* - 
CLOSE 1 

PRINT CHAR* ( 27 ) y CHAR* < 65 ) : REM TURN OFF PRINTER 

GOTO 80 

END 



58 Personal Computing 



OCTOBER 1978 




PCC PUBLICATIONS 

THERE’S NOTHING ELSE LIKE ’EM 




PEOPLE’S COMPUTERS 

A magazine for beginning and inter- 
mediate level computer users, educators 
and those who wonder what computing 
is all about. It covers everything from 
elementary programming to assembly 
language, from ready -to -use program 
listings to the development of a new 
language. Not to mention games, list- 
ings, surveys, interviews and consumer 
advice. No paid advertising. 

Published bimonthly. $2.00 per copy. 



PCC'S 

REFERENCE BOOK 



of. PERSONAL and HOME COMPUTING 




THE PCC REFERENCE BOOK 
OF PERSONAL AND HOME 
COMPUTING 

Contains a complete bibliography for 
computing, a massive index of articles 
from computing magazines; and a 
computer music bibliography. 
Comprehensive articles on software, 
hardware, applications, robots, and 
consumer info. . . plus extensive lists 
of clubs, newsletters, magazines, 
computer stores and more! 

248 pages, paperback, $5.95. 



DR. DOBB’S JOURNAL 

DDJ publishes significant systems and 
applications software in the public 
domain and provides a forum for the 
personal computing community. It 
also offers independent product 
evaluations and consumer advocacy. 
No paid advertising. “THE software 
source for microcomputers. Highly 
recommended .”— The Data Bus , 
Philadelphia Area Computer Society. 
Published 10 times/yr. $2.00 per copy. 




WHAT TO DO 
AFTER YOU HIT RETURN 



Computer games for all ages. 
Educational and fun! Most can be 
played with or without a computer. 
Readers can captain a starship, hunt 
the wumpus, draw a mandala, run the 
US economy and lots more. Fully 
illustrated. 

184 pages, 4th printing. $8 retail. 



COMPUTER MUSIC JOURNAL 

A journal devoted to the high-quality 
musical applications of computers. 
This is a unique source of technical 
and consumer information on the 
art and science of computer generated 
music. No other publication like it 
in the field. 

Published quarterly, $3.00 per copy. 
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DR. DOBB’S JOURNAL-VOL. ONE 

One of the best bargains for inexpensive 
software anywhere. A single, bound 
volume of the first 10 issues of DDJ , 
complete and unabridged. The 
emphasis is on systems and applications 
software, including extensive source 
code program listings. Languages like 
CASUAL, SCELBAL, MINOL and 
a miriad of tiny BASICs, plus: a 
systems monitor, floating point rou- 
tine, text editor and speech synthesis. 
360 pages, 2nd printing, $13 retail. 



Subscription Rates: Please see our business reply card in this issue for subscription rates and further information. 
People’s Computer Company, Dept. 5 G, 1 263 El Camino Real, Box E, Menlo Park, CA 94025. (415) 323-3 111. 

PEOPLE'S COMPUTER £0. 
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SCROLLING 



WITH AN 
UNSEEN 
HAND 



BY KAREN S. WOLFE 



Add a touch of suspense, surprise and distinction to 
your programs by making words appear on your 
screen at a readable rate, as if written by an unseen 
hand. If not used excessively, this technique — called 
scrolling — strengthens effects and emphasizes impacts, 
especially in games. 

If your system’s baud rate is already slow, say 300, 
scrolling will not prove as effective. But for higher 
baud rates the technique offers a pleasing change of 
pace. 

The accompanying program (part of a game pro- 
ject 1 never finished) demonstrates the process and 
serves as a test program for you to adjust the time de- 
lay statements to your baud rate. Notice that state- 
ments 10 through 40 of the program, set arrays equal 
to the phrases to be printed. 



Statement 50 begins a FOR/NEXT loop with vari- 
able E equal to 1 through 29 (the total number of 
characters, including blank spaces, in the AS array). 
Statement 55 moves the cursor to the Eth position on 
the line, TAB (E), and prints the Eth character from 
the AS array. For example, when E equals 3, the 
program will cause “U” to be printed in the 3rd posi- 
tion on the line. The comma after AS (E,E) in state- 
ment 55 keeps the cursor on the line after each print 
command in the loop. 

Statement 60 is the time delay control. This state- 
ment slows the printing of the AS array down to a 
readable speed. The baud rate for my system is 2,400. 
If 1 let X= 1 to 60, the phrases print out at a comfort- 
able reading speed. For systems with higher baud rates, 
increase the time delay perhaps to X= 1 to 100 or 
X= 1 to 150 or more. If you have a slower baud rate, 
you may want to decrease the time delay, perhaps 
to X= 1 to 30 or less. Experiment with the time delay 
until it produces the effect you desire. 

Statement 70 refers the program back to statement 
50, allowing the next character in the AS array to be 
printed. After this loop is completed, statement 80 al- 
lows the cursor to go to the next line to begin printing 
the B$ array as instructed in statements 90 through 105. 

Examine the D$ array and statements 140 to 155. 
The only difference between the D$ array and the 
others is formatting - the blank spaces preceding the 
word “TERMINATED”. The print statement is also 
changed by the omission of the comma after DS(E,E) 
in statement 145. You should run the program just 
to watch what this omission creates. 

The program is written for North Star BASIC but 
you can easily adapt the program for any BASIC with 
a TAB function. □ 



PROGRAM LISTING 

5 DIM AH> < 64 ) y BU>(64>y C*CA4) y Pm<64> 

10 LET Am<ly2 9>«"Y0U HADE BEEN CAPTURED BY THE" 
2 0 LET BT> ( 1 y 29 ) M SINISTER FORCES OF THE EMPIRE " 
30 LET Cm ( 1 y 23 ) " AND YOU ARE TO BE ♦♦♦♦♦♦“ 

4 0 LET Dm < 1 y 2 1 ) “ TERMINATED ! " 

50 FOR E* 1 TO 29 
55 PRINT TAB <E)y A$ ( E y E ) y 



60 FOR X~ 1 


TO AON 


NEXT 


X 


120 


PRINT TAB (E)y 


Cm ( E y E ) 


70 NEXT E 








125 


FOR X s8 1 TO A 0 \ 


NEXT X 


SO PRINT 








130 


NEXT E 




90 FOR E~ 1 


TO 29 






135 


PRINT 




95 PRINT TAB 


<E)y 8$ < E y E > 


y 


140 


FOR E« 1TO 21 




100 FOR X— 1 


TO AON 


NEXT 


X 


145 


PRINT TAB < E > y 


Dm ( E y E ) 


105 NEXT E 








150 


FOR X :::; 1 TO AON 


NEXT X 


110 PRINT 








155 


NEXT E 




115 FOR E« 1 


TO 23 






READY 
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Merchandise Mart’s 
Expocenter 
— Chicago 




Personal Computing Expo 
Returns To Chicago, Oct. 5-8 



The “second encounter of the 
computer kind” occurs next month 
in Chicago when the second annual 
Midwest Personal Computing 
Exposition opens its doors October 
5-8. 

The four-day show, sponsored 
by Personal Computing Magazine, 
will be held in the new Merchandise 
Mart’s Expocenter in downtown 
Chicago. 

The theme of this year’s show is 
“the dawning of a new age,” and 
the wide variety of personal com- 
puting hardware, software and 
services on display will reflect the 
widespread use of these products 
in business, the professions and 
in the home. 

COMPLETE SHOWROOM 
OF PRODUCTS, SERVICES 
FEATURED 

The Midwest Personal Computing 
Expo is designed with both the 
professional and the computer 
novice in mind. As a result, the 
range of products and services on 
exhibit will cater to all levels of 
knowledge and expertise. 

Professionals will want to view the 
latest in systems that can stream- 
line their accounting, bookkeeping 
and inventory procedures by 
providing features such as mass 
storage, video displays and line 
printers. 



Newcomers to the personal 
computing world will enjoy learning 
about the new economically-priced, 
table-top units that can provide 
hours of electronic fun, assistance 
with home budgeting or immediate 
help in their own small business. 

A complete range of personal 
computing software and services 
will also be displayed. 

Show visitors will be able to not 
only examine firsthand a vast array 



of the latest equipment, but will get 
a chance to rap with computer 
experts and attend free, informative 
“how-to” clinics. 

The Midwest Personal Computing 
Expo thus provides a “full service” 
show for personal computing 
advocates of every technical level. 
Here is a chance for everyone to 
learn precisely what equipment and 
services they need for their business 
or personal use. 



SHOW 

HOURS: 



Thura., Oct. 5 — 10 AM - 6 PM 
Fri., Sat., Oct. 6 & 7 — 10 AM - 8 PM 
Sunday, Oct. 8 — 12 Noon - 6 PM 



Oct. 4-8 Proclaimed 

“Personal Computing 
Expo Week” 



CHICAGO — In recognition of the 
impact computers are making in 
changing American lifestyles and to 
salute the ’78 Midwest Personal Com 
puting Expo, Chicago Mayor Michael A. 
Bilandic has proclaimed Oct. 4-8 
“Personal Computing Exposition Week” 
in Chicago. 
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SEMINARS, 
“HOW-TO” CLINICS 
FEATURED AT 
FOUR-DAY SHOW 

A complete seminar program, focusing 
on some 15 different topics, will be 
presented throughout the entire four days 
of the show. Seminar subjects will range 
from “How To Better Manage Your Office 
With A Small Computer” to “Introduction 
To BASIC,” in which beginners will learn 
the simplicity of operating a 
microcomputer. 

Admission prices for the seminar 
programs are: 

1- Hour Sessions — $10 

2- Hour Sessions — $20 

Included in the general admission price 
to the exhibits are nearly 20 free “how-to- 
clinics” in which leading manufacturers 
will deliver presentations about*their 
products and their uses. 

Note: Information contained in the 
following Seminar Schedule was that which 
was available at the time of publication. 



THURSDAY, OCTOBER 5, 1978 

10:00 AM - 11:00 AM 

01— HOW TO BETTER MANAGE YOUR OFFICE 
WITH A SMALL COMPUTER 

Speaker: Gary Dozier, Personal Computing 
Magazine, Boston, MA 

In what ways can you improve the efficiency of 
your office with a micro/ mini computer? You 
may enhance order entry or invoicing. You 
might shorten filing and access time. You could 
have your cost control and payroll linked to 
inventory or purchasing. Your staff might draw 
upon the word processing of a minicomputer. 
Personnel may use the computer in introducing 
the company and training staff. Security and 
energy conservation are two other areas of 
potential computer use to help make your office 
more efficient at a reasonable cost. Your 
instructor will outline a surprising list of 
functions the microcomputer could handle for 
you, reviewing costs, complexity of operations, 
and economical significance. 

10:00 AM -11:15 AM 

02— INTRODUCTION TO BASIC 

Speaker : Eugene Murrow, Computer Power 
and Light, Studio City, CA 

This session will introduce the beginner to using 
a personal computer by programming in the 
simplest of computer languages, BASIC. Besides 
an extensive discussion on what computers are 
and how computer languages are used, this 
seminar will include hands-on demonstrations. It 
might be your first time at a microcomputer, but 
your instructor will show you how simple it is 
to operate. 
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SEMINAR SCHEDULE (cont’d.) 

11:00 AM- 12:00 PM 

03— MICROCOMPUTERS AND THE 
ACCOUNTANT — A USER APPROACH 

Speaker: David Kominiak, Meade Electronics 
Co., Munster, IN 

This session will present an overview of the 
microcomputer for the serious user: it will cover 
the definitions of the microcomputer, advantages 
and disadvantages, applications, hardware 
selection, software selection, evaluation of 
software packages, questions to be asked and 
evaluations to be made when purchasing a 
microcomputer. It will also include the problem 
of maintenance service and support. The session 
will conclude with a look at computer control 
guidelines and sources of information for 
microcomputer users in professional services. 

04 — THE MICROCOMPUTER USERS BILL 
OF RIGHTS 

Speaker: Irvin Shapiro, Microbus Inc., 
Skokie, IL 

Advancements in low cost computer peripheral 
equipment are beginning to bring the advantages 
of Electronic Data Processing to the small 
businessman and professional. Along with the 
increased capabilities of the micro computer 
come increased responsibilities. The user of a 
micro computer business system has the right to 
expect the same quality of services provided to 
mini and mainframe computer users. This session 
will outline these services. 

3:00 PM -4:00 PM 

05— PERSONAL GUIDE TO PERSONAL 
COMPUTING 

Speaker: Russ Walter, Consultant, 

Boston, MA 

Why will you want a computer in your home or 
business? Can a personal computer do as much 
as a computer that costs a million dollars? Does 
it understand English? Is it hard to program? 

Can it run a business? Which personal computers 
are the most popular, and why? How do you 
make a computer sing, give a speech and draw 
pictures in color? Which computer should you 
buy, and what’s the fastest way to learn to use it? 
What exhibits at the show will meet your own 
needs best, and what questions should you ask 
the exhibitors? Will every home and business 
eventually have a computer, and if so, when? 

This seminar will answer those questions. 

6:00 PM -8:00 PM 

CONTROVERSIES IN PERSONAL 
COMPUTING 

Speaker: Russ Walter, Consultant, 

Boston, MA 

This fast moving industry of personal computers 
has generated some problems among users and 



manufacturers that are difficult to understand. 
Program copyrights and which company owns 
what are some of the controversies that this 
session will address. 

7:00 PM -8:15 PM 

02— INTRODUCTION TO BASIC 

Speaker : Eugene Murrow, Computer Power 
and Light, Studio City, CA 

This session will introduce the beginner to using 
a personnal computer by programming in the 
simplest of computer languages, BASIC. Besides 
an extensive discussion on what computers are 
and how computer languages are used, this 
seminar will include hands-on demonstrations. 

It might be your first time at a microcomputer, 
but your instructor will show you how simple it 
is to operate. 



FRIDAY, OCTOBER 6, 1978 

10:00 AM -11:00 AM 

07— HOW TO PROCESS WORDS ON THE 
MICRO COMPUTER 

Speaker: Nabih Mangoubi, President, 
Nahih’s Inc., Evanston, IL 

You must send those fifty letters to your clients 
or associates. The copy is almost the same in 
every instance. Meanwhile, you are toying with 
phrases and sentences groping for the right 
expression to put into that speech you are 



LIST OF FREE “HOW-TO” CLINICS 
IN THIS SECTION 



delivering. A microcomputer with a hard copy 
printer and a word processing software package 
will handle these problems with efficiency and 
ease. The instructor will highlight the hardware 
and software requirements, capabilities and costs. 

10:00 AM - 11:00 AM 

08— SOFTWARE FOR YOUR MICRO- 
COMPUTER 

Speaker: Dr. Y. P. Chien, Systems and 
Software, Downers Grove, IL 

This session will survey the software available to 
the microcomputer user with emphasis on 
language sources and language processes. The 
speaker will also address the subject of operating 
systems and the software available for these 
systems. 
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SEMINAR SCHEDULE ( coin’d.) 

10:00 AM - 11:15 AM 

02— INTRODUCTION TO BASIC 

Speaker : Eugene Murrow, Computer Power 
and Light, Studio City, CA 

This session will introduce the beginner to using 
a personal computer by programming in the 
simplest of computer languages, BASIC. Besides 
an extensive discussion on what computers are 
and how computer languages are used, this 
seminar will include hands-on demonstrations. 

It might be your first time at a microcomputer, 
but your instructor will show you how simple it 
is to operate. 

11:00 AM- 12:00 PM 

03— MICROCOMPUTERS AND THE 
ACCOUNTANT — A USER APPROCH 

Speaker: David Kominiak, Meade Electronics 
Co., Munster, IN 

This session will present an overview of the 
microcomputer for the serious user: it will cover 
the definitions of the microcomputer, advantages 
and disadvantages, applications, hardware 
selection, software selection, evaluation of 
software packages, questions to be asked and 
evaluations to be made when purchasing a 
microcomputer. It will also include the problem 
of maintenance service and support. The session 
will conclude with a look at computer control 
guidelines and sources of information for 
microcomputer users in professional services. 



2:00 PM -3:00 PM 

09— HOW TO GENERATE COMPUTER 
GRAPHICS FOR BUSINESS AND 
ENTERTAINMENT 

Speaker: Gary Dozier, Personal Computing 
Magazine, Boston, MA 

Transposing all those statistics into bar and circle 
graphs for your marketing and production 
program is an arduous and time consuming task. 
Inputting the corresponding data to your 
microcomputer will be quicker and more 
efficient. The software that controls the graphics 
is versatile and easy to understand. The 
instructor will show you how to create top notch 
graphics, possibly with movement, color, and 
on-line editing capabilities; then generate a hard 
copy for distribution to the staff. 



2:00 PM -3:00 PM 

10— DOES YOUR BUSINESS NEED A 
MINI/MICRO COMPUTER 

Speaker: Richard Friedman, General 
Business Consultants, Inc., Chicago, IL 

Mini and micro computers can be “low cost” 
tools for increasing the profitability and efficiency 
of smaller businesses. But, hidden costs and risks 
can instead create a burdensome expense. This 
seminar will describe potential problems and 
ways to avoid them, explain the practical 
differences between mini and micro computers in 
a business environment, present a method for 
determining which type of computer would be 
worthwhile for your business. 



October 1978 Personal Computing 67 



SEMINAR SCHEDULE (cont’d.) 

3:00 PM- 4:00 PM 

11 — HOW TO PROGRAM A PERSONAL 
COMPUTER — SO EASILY 

Speaker: Russ Walter, Consultant, 

Boston, MA 

Ten minutes after the seminar begins, you’ll 
already know how to program a personal 
computer. By the end of the seminar, you will 
know the experts’ tricks about how to reduce 
even the most difficult problems into language 
the computer can understand. 

6:00 PM- 8:00 PM 

12— ADVANCED TRICKS FOR EASY 
PROGRAMMING 

Speaker: Russ Walter, Consultant, 

Boston, MA 

Programming even the toughest applications is 



easy — once you know a few tricks. The seminar 
will cover most every trick that has been devised 
to get the job done and intelligently. 

7:00 PM- 8:15 PM 

02— INTRODUCTION TO BASIC 

Speaker : Eugene Murrow, Computer Power 
and Light, Studio City, CA 

This session will introduce the beginner to using 
a personal computer by programming in the 
simplest of computer languages, BASIC. Besides 
an extensive discussion on what computers are 
and how computer languages are used, this 
seminar will include hands-on demonstrations. 

It might be your first time at a microcomputer, 
but your instructor will show you how simple it 
is to operate. 
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7:00 PM- 8:00 PM 



13— SELECTING A MINI/MICRO COMPUTER 
FOR YOUR BUSINESS 

Speaker: Richard Friedman, General 
Business Consultants, Inc., Chicago, IL 

Selecting a mini or micro computer can be 
confusing. There are many, many different 
systems on the market, with a wide variety of 
hardware and software features and capacities. 
This seminar will describe the key considerations 
in selecting a system, explain how to compare 
different costs and features, present an 
approach for selecting the hardware, software 
and vendor that best suit your business needs. 

SATURDAY, OCTOBER 7, 1978 

10:00 AM -11:15 AM 

02— INTRODUCTION TO BASIC 

Speaker : Eugene Murrow, Computer Power 
and Light, Studio City, CA 

This session will introduce the beginner to using 
a personal computer by programming in the 
simplest of computer languages, BASIC. Besides 
an extensive discussion on what computers are 
and how computer languages are used, this 
seminar will include hands-on demonstrations. 

It might be your first time at a microcomputer, 
but your instructor will show you how simple jt 
is to operate. 

2:00 PM -3:00 PM 

10— DOES YOUR BUSINESS NEED A MINI/ 
MICRO COMPUTER 

Speaker: Richard Friedman, General 
Business Consultants, Inc., Chicago, IL 

Mini and micro computers can be “low cost” 
tools for increasing the profitability and efficiency 
of smaller businesses. But, hidden costs and risks 
can instead create a burdensome expense. This 
seminar will describe potential problems and 
ways to avoid them, explain the practical 
differences between mini and micro computers 
in a business environment, present a method 
for determining which type of computer would 
be worthwhile for your business. 



This seminar will describe the key considerations 
in selecting a system, explain how to compare 
different costs and features, present an 
approach for selecting the hardware, software and 
vendor that best suit your business needs. 

4:00 PM -5:00 PM 

Seminar 02, “Introduction to BASIC,” is 
repeated (see Saturday 10:00 AM) 

4:00 PM -5:00 PM 

14— BEFORE YOU BUY A PERSONAL 
COMPUTER 

Speaker: Russ Walter, Consultant, 

Boston, MA 

With so many exhibitors to choose from, how 
should you decide to spend your money? This 
seminar gives you background on the exhibitors, 
compares them, tells you how to avoid common 
pitfalls, and — most important — trains you to 
prune out the companies that do not fit your 
needs. Before you buy a personal computer what 
questions should you ask the seller? When you 
finish this seminar you will know. 

6:00 PM -8:00 PM 

15— ADVANCED STRATEGIES FOR BUYING 

Speaker: Russ Walter, Consultant, 

Boston, MA 

How to get the personal computer you want and 
pay less for it. 

SUNDAY, OCTOBER 8, 1978 
2:00 PM -3:00 PM 

16— HOW TO MAKE MUSIC WITH YOUR 
MICROCOMPUTER 

Speaker: Gary Dozier, Personal Computing 
Magazine, Boston, MA 

An in-depth approach to hardware and software 
needed to generate multi-part melifluous music 
— via the microcomputer and an amplifier- 
speaker system. Several hardware adaptations 
along with corresponding programming 
languages will be reviewed, demonstrated, and 
compared from simplicity of operation to cost, 
from availability to quality. 



3:00 PM -4:00 PM 

13— SELECTING A MINI/MICRO COMPUTER 
FOR YOUR BUSINESS 

Speaker: Richard Friedman, General 
Business Consultants, Inc., Chicago, IL 

Selecting a mini or micro computer can be 
confusing. There are many, many different 
systems on the market, with a wide variety of 
hardware and software features and capacities. 



Organized by: 
Industrial & Scientific 
Conference Management, Inc. 
222 West Adams Street 
Chicago, Illinois 60606 
(312) 263-4866 



ISCM 

^7 



October 1978 Personal Computing 69 



— FREE 

“HOW-TO-CLINIC” 

SCHEDULE 



These forty-five minute commercial 
presentations are designed to give 
the attendee a better perspective on 
the exhibitors’ products. The cost 
of these clinics is included in the 
exhibit admission price. 

Thursday, October 5, 1978 
1:00 PM - 1:45 PM 

Presented by Aspen Computers. 
How to use the microcomputer in 
in your business and home. The 
speaker will discuss the functions 
as they apply to the businessman 
and how to use the system in your 
home for recipes and home man- 
agement and will include the model 
railroader. 

2:00 PM -2:45 PM 

Presented by Information Systems 
Inc. How to match the peripherals 
with the computer. This clinic will 
describe the various displays, 
printers storage items and other 
equipment that help make the 
microcomputer the system of the 
future. 

3:00 PM -3:45 PM 

Presented by Digital Enterprises, 
Inc. Interested in starting your own 
business using a Microcomputer? 
This session will describe how you 
can get started in the business of 
computerized portraits and will give 
demonstrations of how it is done. 

4:00 PM -4:45 PM 

Presented by Control Data Corp. 
How to grow in your computer 
career through the proper training 
and planning will be the topic of 
this clinic given by Len Gingerella 
of Control Data Corp. 

6:00 PM -6:45 PM 

Presented by Chicago Computer 
Store. If you have read all the 
claims of various computer ads you 
will probably be confused. This 



clinic will describe what to look 
for and what is involved. 

Friday, October 6, 1978 
1:00 PM - 1:45 PM 

Presented by Aspen Computer. 
How to use the microcomputer in 
your business and home. The 
speaker will discuss the functions 
as they apply to the businessman 
and how to use the system to 
control lights and lawn sprinklers 
in the home. It will also show how 
a model railroad may be controlled. 

3:00 PM -3:45 PM 

Presented by Chicago Computer 
Store. If you have read all the 
claims of various computer ads you 
will probably be confused. This 
clinic will describe what to look for 
and what is involved. 

4:00 PM -4:45 PM 

Presented by Houston Instrument. 
How to generate charts and graphs 
for the small businessman. This 
clinic will describe how to put info 
from old charts into the computer 
and how to generate new charts, 
all economically. 

6:00 PM -6:45 PM 

Presented by Chicago Computer 
Center. How to let the micro- 
computer take over your office 
problems. This clinic will address 
the application of the low cost 
microcomputer system to payroll, 
accounting and other functions. It 
will also describe the availability 
of custom programs tailored for the 
special job. 

Saturday, October 7, 1978 
1:00 PM - 1:45 PM 

Presented by Digital Enterprises , 
Inc. Interested in starting your own 
business using a Microcomputer? 
This session will describe how you 
can get started in the business of 
computerized portraits and will give 
demonstrations of how it is done. 



2:00 PM -2:45 PM 

Presented by Information Systems, 
Inc. How to match the peripherals 
with the computer. This clinic will 
describe the various displays, 
printers storage items and other 
equipment that help make the 
microcomputer the system of the 
future. 

3:00 PM -3:45 PM 

Presented by Chicago Computer 
Center. How to let the micro- 
computer take over your office 
problems. This clinic will address 
the application of the low cost 
microcomputer system to payroll, 
accounting and other functions. It 
will also describe the availability 
of custom programs tailored for 
the special job. 

4:00 PM -4:45 PM 

Presented by Compucolor Corp. 

A description of the Renaissance 
Machine — a full color display 
personal computer capable of being 
programmed for games and instruc- 
tive purposes. A demonstration of 
the available programs will be 
given. 

Sunday, October 8, 1978 
2:00 PM -2:45 PM 

Presented by Compucolor Corp. 

A description of the Renaissance 
Machine — a full-color display 
personal computer — capable of 
being programmed for games and 
instructive purposes. A demonstra- 
tion of the available programs 
will be given. 

3:00 PM -3:45 PM 

Presented by Chicago Computer 
Center. How to let the micro- 
computer take over your office 
problems. This clinic will address 
the application of the low cost 
microcomputer system to payroll, 
accounting and other functions. It 
will also describe the availability 
of custom programs tailored for 
the special job. 
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EXHIBITOR LIST 



AAA Chcago Computer 
Center — Chicago , IL 


336 


Computer Electronic Modes, 
Inc. — Wheeling, IL 


431 


Information Systems, 
Incorporated — Rosemont, IL 


327 


Alpha Microsystems 
— Irvine, CA 


256 


Computer Media, Inc. 
— La Grange, IL 


269 


Information Unlimited 
— Merrillville, IN 


247 


American Microprocessors 
— Prairie View, IL 


137 


Control Data Corp. 
— Minneapolis, MN 


262 


The itty bitty Machine Co. 
— Evanston, IL 


238 


Apple Computer Company 
— Cupertino, CA 


132 


Data Domain 
— Schaumburg, IL 


349 


Jade Computer Products 
— Hawthorne, CA 


138 


Artec Electronics, 


250 


Data-Pak — Hammond, IN 


232 


Kinetic Systems Corp. 


243 


Incorporated — San Carlos, CA 


Digital Enterprises, Inc 


144 


— Lockport, IL 




Aspen Computers, Inc. 
— Chicago, IL 


166 


— Chicago, IL 
The Digital Group 


149 


MacNeil Engineering 
— Chicago, IL 


501 


Barclay Industries 
— Glendale, CA 


344 


— Denver, CO 
Electropedic — Evanston, IL 


317 


Meade Electronics 
— Munster, IN 


228 


Business Development 
Consultants — Chicago, IL 


334 


E & L Instruments c/o Martec 263 
Associates — Arlington Hts., IL 


Michigan General Automation 156 
— Bad Axe, Ml 


Cherry Electrical Products 
Corp. — Waukegan, IL 


172 


Encyclopaedia Britannica 
— Chicago, IL 


332 


Microbus, Inc — Skokie, IL 
Microage — Tempe, AZ 


139 

345 


Chicago Computer Store, Inc. 
— Park Ridge, IL 


146 


Hobby World Electronics 
— Northridge, CA 


249 


Micro Mail — Santa Ana, CA 
Micropolis Corporation 


245 

246 


Chips Ahoy! 

— Portsmouth, NH 


168 


Houston Instrument 
— Austin, TX 


218 


— Canoga Park, CA 
The Milwaukee Computer 


226 


Compucolor Corporation 
— Norcross, GA 


361 


Industrial Micro Systems, Inc. 
— Orange, CA 


360 


Store — Milwaukee, WI 

(Continued) 
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VAST ARRAY OF PRODUCTS, 
SERVICES ON DISPLAY 



A wide variety of exciting new product Computing Expo. Here are just a few 
innovations will be introduced or high- examples: 
lighted at the ’78 Midwest Personal 



THE VERSATILE 4 MINICOMPUTER — 

Computer Data Systems — 

Exhibited by Michigan General Automation Co. 

Boasts a 9-inch video screen with 24x80 display; 
8085 CPU; built-in mini-floppy disk drive and 
controller with 315K storage; 24K static ram 
memory; 2 serial I/O ports with RS-232 
connectors; disk operating system; software 
library; and 20K extended Basic by Micropolis. 




THE BYTEMASTER — The Digital Group 

The Digital Group's first completely integrated 
computer package featuring either 18K or 32K 
memory, and will support up to 64K of memory 
if desired. Designed with expansion in mind, 
this model is fully wired to support various 
external peripherals. A printer, monitor, and 
additional cassette, mini-disk or standard disk 
drives are added simply by plugging to any of 
four available input/output ports. The unit is 
dressed in a metal cabinet and is mounted on a 
metal yoke. 




EXHIBITOR LIST (cont’d) 



Nabih’s Inc. — Evanston , IL 141 

NCE/Compumart 328 

— Ann Arbor, MI 

Olson Electronics 222 

— Chicago, IL 

Radio Shack/A Tandy Corp. 162 

Co. — Fort Worth, TX 

RCA Solid State Division 212 

— Somerville, NJ 

George Risk Industries 147 

— Kimball, NB 



Small Business Systems 
— Brookfield, IL 


148 


Sord USA, INC. 

— Independence, MO 


343 


Summagraphics Corp. 
— Fairfield, CT 


265 


Systemation 
— Richton Park, IL 


248 


Systems and Software, 
Incorporated 
— Downers Grove, IL 


150 


Talos Systems, Inc 
— Scottsdale, AZ 


338 



T&B/Ansley Presented by 
S & R Corporation 
— Arlington, Heights, IL 


261 


Technico, Inc. 

— Columbia, MO 


268 


Telesis Laboratory 
— Chillicothe, OH 


170 


Telpar, Inc. 

— Addison, TX 


244 


Wells Electronics, Inc. 
— South Bend, IN 


147 


Wood Sales Company 
— Palatine, IL 


147 
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T-48C FULL-DUPLEX I/O PRINTING TERMINAL 
— Telpar, Inc. 

A new, low-cost printing terminal for use with 
all popular microcomputer systems. The printer 
is a 48-column, self-contained, ASCII-coded 
device using a single-chip microprocessor as 
the system interface and controller. This model 
operates interactively, printing one character at 
a time as characters are received with a 
through-put rate of 24 characters per second. 
The keyboard has both Teletype and typewriter 
capability and when interfaced to the printer, 
results in a full duplex, I/O terminal with bit 
serial input and output. 




THE DTC MICRO-FILE — 

Computer Electronic Modes 

Offers flexible, cost-saving performance for the 
data terminal user. Interfacing with any 
RS-232 compatible data terminal results in 
a stand-alone business system or intelligent 
terminal. And, by incorporating a micro- 
computer, a dual flexible disc drive and a 
random access memory, the DTC MICRO-FILE 
can serve a myriad of user applications. 
Additionally, when combined with a high-print 
quality device, this model and the printer 
make an efficient word processing system. 
Control is provided through a set of system 
commands issued either from a host time-share 
system or data terminal keyboard. 




MEMORITE WORD PROCESSOR/Vector Graphics 
Exhibited by Nabih's, Inc. 

A word processor and microcomputer with a 24K 
memory capability expandable to 64K. Utilizes 
the Diablo printer Hyterm 1620 and the Shugart 
drive. Nabih's, Inc. is exclusive distributor for 
Illinois and will be appointing local dealerships 
from contacts made at the show. 




“PRO" KEYBOARD — 

Cherry Electrical Products Corp. 

This all-new keyboard is specifically designed 
for personal computer, hobbyist and OEM users 
who don't want to work around a totally 
dedicated unit. Features include an unique 
alpha lock key that changes output from type- 
writer to teletype code, five unassigned (non- 
dedicated) relegendable keys and an overall 
design for easy piggyback to a “daughter" 
board and for do-it-yourself customizing. 
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2nd Annual 
Computing 
Expo 
Moves To New 
Expocenter 

Chicago’s newest and most convenient 
show center, the Merchandise Mart’s 
Expocenter, will host this year’s Midwest 
Personal Computing Expo. 

Ideal as a clean, brightly lighted 
setting for showcasing the latest in 
personal computer technology, the 
Expocenter is convenient to all major 
expressways and is within walking 
distance of Chicago’s downtown area, 
the “Magnificent Mile” and many 
famous stores and restaurants. 

Out-of-town visitors will, enjoy easy 
access to many nearby public 
parking lots. 



HERE’S WHAT YOU GET: 

* Regular Admission to Expo $10 
Discount $ 3 
You pay ONLY T7 




SEMINAR PROGRAM 



* 4-Day Expo Ticket $17 
Discount $ 3 
You pay ONLY '"$14" 
(That’s 4 days for the price of two!) 



Children 10 and under are admitted free 
when accompanied by an adult. 

* Admission price entitles you to see all the 
exhibits and the special “how-to” clinics. 



$10/ 1 -hour session 
$20/2-hour session 

Sponsored By 

Personal Computing Magazine 



r 



DO NOT MAIL THIS COUPON ! 
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LAST NAME TITLE 



















































ADDRESS 
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CITY STATE ZIP 



DO NOT MAIL THIS COUPON! 

To save $3 off the regular admission 
price, or, to register for any of the 
Seminar Programs, just complete this 
coupon and BRING IT WITH YOU to 
the Registration Desk at the show. 



Please register me for the following: 



□ 1 -Hour Seminars $10 Each □ 01 0 02 0 03 0 04 0 06 0 07 0 08 0 09 □ 10 0 12 0 13 0 15 

□ 2-Hour Seminars $20 Each □ 05 Oil □ 14 

(Make Check or Money Order Payable to: Industrial & Scientific Conference Management, Inc.) 



□ One-Day Badge— Exhibits (Circle Day T, F, S, Sun) $7 □ Four-Day Badge— Exhibits $14 

(Exhibit Badge Includes Admission To “How-To” Clinics) 




FOR GROUP DISCOUNTS CALL: 

Group Registration Coordinator (312) 263-4866 



LOOKING FOR THE NEW KENTUCKY 1 
FRIED CHICKEN OR MCDONALD’S? 
JUST OPEN YOUR EYES! 




Back in the fifties, if someone had 
suggested you invest in a hamburger stand 
called McDonald’s or a chicken store run 
by Colonel Sanders, you probably would 
have laughed. Most of us did. The few who 
didn’t, and invested in KFC or Big Mac are 
millionaires today. They enjoy finger 
lickin’ good’’ profits and "have it all done” 
for them. 

The whole trick to investing in your own 
business is to keep your eyes open for 
something like a KFC or McDonald’s A 
business that ( 1 ) requires a small invest- 
ment that can be recouped quickly, (2) has 
an enormous profit margin, and (3) has 
great growing consumer acceptance. 

There is such a business. 

The business is computer portaits, and 
it’s one of the hottest, most profitable new 
ideas around. International Entrepeneur’s 
Magazine stated that there are locations 
that are currently grossing from $2,000 to 
$4,000 a week. Imagine, grossing up to 
$4,000 a week from a small investment. 



that gives you your own high volume, all 
cash business. No franchise fees or 
royalty payments, all the money is yours 

Computer Amusement Systems, Inc.. 
(CASI) of 1 1 West 20th Street in New York 
City, has taken today's hot trends— T.V.. 
computers, and instant pictures and 
combined them to produce a computer 
portrait system that is high in quality, low in 
price, portable and requires absolutely 
no photo or technical experience. 

Easy to operate and easy to move, the 
portable CASI system can be set up 
anywhere: malls; flea markets, shopping 
centers; conventions; rock concerts, 
anywhere with high pedestrian traffic and 
just a little floor space. This instant traffic 
stopper will make a computer portrait in 
just fifty-five seconds! The picture is first 
seen on a T.V. screen, then dramatically 
printed before your eyes. 

And there’s more. You can transfer the 
portraits instantly to many high mark-up, 
big profit items— tote bags. T-shirts, 



calendars, puzzles, dart games— whatever 
the latest trend might be. CASI supplies the 
wholesale sources for everything you need 
to be in on the profits. 

And there’s more. Like special options 
that allow personalized messages to be 
printed right on the computer portrait. Or 
programs that will print out personal bio- 
rhythm charts in seconds. All big 
moneymakers 

So open your eyes to the most 
dynamic, profit making opportunity of the 
year Perfect for part time, full time, 
family operation or absentee 
management. CASI is your ticket to 
success. Start putting money in your 
pocket today with CASI computer portrait 
systems. Don't send money just write for 
details. We’ll send them right away. 



Before you make an important 
decision in this exciting new business, 
know who you’re buying from. We 
suggest you ask your banker about us. 



jjjjjjj jjjjjjji < I 
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YES! I WANT TO BE THE FIRST IN TOWN TO CASH IN ON COMPUTER PORTRAITS. 
PLEASE RUSH DETAILS 



Name 



COMPUTER AMUSEMENT SYSTEMS INC. 

11 West 20 Street New Ytork. N.Y. 10011, Dept. 10 

(212) 929-8355 



Address 
City 



State 



Business Phone 



Home Phone 



CIRCLE 19 
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COMPUTER CHESS 



A Roumanian rhapsody 



. . . The Roumanians have always been 
noted for their loving interest in gypsy 
music, rhapsodies and hot pastrami. 
Now, they have emerged as the new- 
est nation with a chess-playing comput- 
er. Interest is so great in the country 
that an ongoing match between the 
computer and readers of a leading 
Roumanian newspaper is published 
weekly at the slow rate of one move 
per week. Mr. U. Friedberg of Buchar- 
est, explains this public match in great- 
er detail in his letter and enclosed clip- 
ping: “I am interested in computer 
chess and am writing a book on adven- 
tures of chess in the land of computers. 
I have read a lot about Chess 4.6, the 
Greenblatt program and others and am 
seeking more information on all their 
activities. I enclose an English transla- 
tion from a Roumanian newspaper 
which concerns a chess game between 
the readers of the newspaper and the 
first Roumanian computer-chess pro- 
gram. The game is going on, currently, 
and has attracted a lot of interest.” Mr. 
Friedberg’s clipping (English trans- 
lation) from the paper follows: 

Computer Felix C-256 
Plays Chess! 

“An unusual game of chess has be- 
gun in Romania: the Romanian com- 
puter Felix C-256 plays against the 
readers of the Magazinul weekly! The 
game is followed not only by chess 
players but also by experts in comput- 
ers, specialists in articifical intelligence 
and psychologists. 

“The unfolding of the game is very 
simple. The readers of the magazine 
have been given the whites and have 
been invited to send their move until 
Wednesday. The move which gets a ma- 
jority of ‘votes’ is fed to the comput- 
er on Thursday. Felix C-256 answers 
on the same day and his answer is pub- 
lished in the Saturday issue of the mag- 
azine. Nine moves have been made so 
far: 1 . e2-e4, e7-e5; 2. Ktgl-f3, 
Ktb8— c6; 3. Bfl — b5, a7— a6;4. Bb5- 
a4, b7— b5; 5. Ba4-b3, Ktg8-f6; 6.0- 



0, Ktf6:e4; 7. Rfl -el , d7-d5; 8.d2- 
d3, Kte4-f6; 9. Ktf3:e5, Ktc6:e5. 

“The chess programme has been 
worked out by mathematician Viorel 
Darie from the Bucharest Insti- 
tute of Computing Technique and has 
been called Astro-64, a name which 
suggests both the astronomic number 
of calculations made by the machine 




White: Romanian Readers 
Black: ASTRO-64 



for one move and the 64 squares of the 
chessboard. Astro-64 is the first Ro- 
manian programme enabling a com- 
puter to play chess and it marks Ro- 
mania’s joining what a foreign infor- 
matics scientist once called the still 
limited “club of the countries in which 
such programmes have been designed 
“So far, Viorel Darie has invested in 
Astro-64 about 600 of his leisure hours 
in the last two years. It is interesting 
that he has worked out the programme 
without being a passionate chess pla- 
yer. Interested in the mathematic 
theory of games, he simply found chess 
to be the most appropriate domain in 
which he could verify some of his ideas. 
That is how Astro-64 was born. 



“What is the performance of Felix 
C-256 as a chess player? It is quite dif- 
ficult to answer in a few words. It 
computes very rapidly — about 10,000 
positions per minute. Sometimes it 
makes good or excellent moves. It even 
found once the move with which the 
great master Florin Gheorghiu began 
a spectacular combination in a game 
with an English master! But other 
times it makes poor, ‘uninspired’ 
moves or even beginner’s mistakes. As 
another master said, in such situations 
it behaves like an ‘uneducated chess 
player.’” 

U.VALUREANU 

If you would like to join this Rou- 
manian public chess-match against the 
Felix-256 computer, enter your next 
4 moves here, together with how you 
think the computer would respond to 
your moves. It appears that the com- 
puter is about to lose a knight and be 
checked at the same time. And if Felix 
doesn’t watch out, White’s Queen is 
apt to move into the vacant el spot to 
line up a strong early attack on the 
Black King and scare the living day- 
lights out of the computer. “But don’t 
be fooled,” writes our Roumanian cor- 
respondent. “Felix is like a smart cat 
and may be laying a trap for some un- 
suspecting mice.” More on the contest 
next month if we can maintain our 
communication lines with Roumania. 
Meanwhile, try your chess skill for the 
next four moves and you will eventual- 
ly find out how you would have fared 
if you lived in Bucharest: 

10 . 

11 . 

12 . 

13. 



Etiquette of chess 

. . . Dennis E. Hamilton, of Penfield, 
NY, plays chess, is developing his own 
computer chess program and who is 
concerned with the rules of computer 
chess, has been kind enough to send 
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A NEW OPPORTUNITY 
IN JAPAN 



MINI/MICROCOMPUTERS, 
MICROPROCESSORS, PERIPHERALS 
COMPONENTS AND SERVICES TO: 

• Manufacturers from all industries 

• Commercial and financial establishments 

• Service industries and institutions 

• Design engineers who incorporate these 
devices into larger systems 



PLUS A BONUS AUDIENCE OF 25,000 ELECTRONICS ENGINEERS representing 
most of Japan’s electronics manufacturers who will be attending the concurrent 







INTERNEPCON JAPAN/SEMICONDUCTOR EXPOSITION 

; January 

/ 

L M 



International 
f /Hfaocompuktt 
^iinkompums 
Alkroproci&sott 




24-27, 
1979 



Harumi Exhibition 
Center 

Tokyo, Japan 



A Proven Selling Event in Europe 
for Two Years. ..NOW TO BE HELD 
TOKYO FOR THE FIRST TIME 




IN 



Now you may capitalize on an industry-wide rush to 
speed Mini/Microcomputers/Microprocessors into 
this expanding market place ... a market expected 
to become the largest in the world by 1985 — THE 
FAR EAST! Of particular importance is Japan’s re- 
cently enacted lower import tariffs that are proving 
to be a powerful incentive to foreign suppliers. 

The ideal selling vehicle in this region is IMMM 
79 JAPAN, an exhibition devoted exclusively to the 
application, programming, testing and design of 
minicomputers, microcomputers and microproces- 
sors . . . plus the peripherals and components asso- 
ciated with this equipment. Here in just four days, 
your products will be on display for thousands of 
executives and decision-makers from industries in- 
cluding financial, commercial, industrial, engineering, 
military and governmental organizations. All will be 
key buyers and specifiers looking for your products. 



SPONSORED AND ENDORSED BY 
these leading journals: Kogyo Chosa-Kai, Per- 
sonal Computing, Mini-Computer News, Digital 
Design, Interface Age and Mini-Micro Systems. 

Meet The People You Want to Sell 

by exhibiting at IMMM 79 JAPAN. 

Send coupon now for details. 




TO EXAMINE THE FULL SALES 
BENEFITS OF THIS EVENT, 



MAIL COUPON NOW 



Industrial & Scientific Conference Management, Inc. 

222 W. Adams Street 
Chicago, Illinois 60606 

□ Please send details on exhibiting at IMMM *79 JAPAN 



Name 



ISCM 



Organized by 

INDUSTRIAL & SCIENTIFIC 
CONFERENCE MANAGEMENT, INC. 

222 W. Adams Street, Chicago, Illinois 60606 
(312) 263-4866 • Telex: 256148 

A leading producer of technical exhibitions . . . worldwide 



Company 


Address 


City 




State 


Zip 


Phone ( 


) 
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along some pertinent observations. 
Donald’s first order of business con- 
cerns the USCF registration of pro- 
grams: “In order to allow legitimate 
scientific testing of chess-playing com- 
puter programs,” he writes. “The 
USCF has established procedures for 
registration of programs and participa- 
tion in USCF-rated tournaments. To 
maintain statistical utility of the playei 
rating system employed in the United 
States, it is necessary that modifica- 
tions of existing programs (including 
operation on a different computer sys- 
tem resulting in a change of program 
performance) be re-registered. It is un- 
clear how this proviso is to be accom- 
modated for programs that exhibit 
learning behaviour.” This particular 
point was brought out sharply at the 
Toronto tournament last Fall. Kaissa, 
the champion from Russia, had to re- 
program itself into a loaned IBM 370, 
courtesy of Canada Systems Group, 
Toronto. It eventually finished in sec- 
ond place. The question raised at that 
time, to which there can only be a hy- 
pothetical answer, was how would 
emerging champion Chess 4.6 have 
fared if it had gone to Moscow and had 
to borrow a Russian computer there 
for re-programming? It is a moot point 
that will have to be resolved someday. 
Procedural information on how to reg- 
ister a computer program for tourna- 
ment play are available from USCF, 

186 Route 9W, New Windsor, NY 
12550. The s.cond order of business 
brought up by Dennis concerns Martin 
E. Morrison’s new “Official Rules of 
Chess” published by David McKay, NY 
1978. “One of the topics treated in 
that book,” says Dennis. “Is the USCF 
section on ‘Suggested Rules for Play 
Involving Computational Machinery.’ 
These rules should be accomodated, 
along with overall rules of chess, by 
programmers who desire to enter their 
algorithms in USCF-rated events. An- 
other aspect is the uniform adoption, 
world-wide , of the abbreviated alge- 
braic notation. On January 1, 1981, 
this becomes the authorized notation 
for recording moves during tournament 
play. Designers of chess-playing pro- 
grams would do well to accommodate 
this scheme at once.” The third order 
of business from Dennis’ critical anal- 
ysis concerns a particular article in the 
book of rules. “Article 12.3 of the Of- 
ficial (FIDE) Rules of Chess presents 



COMPUTER CHESS 



one of the most interesting challenges 
to the formulation of chess-playing 
computer programs,” observes Dennis. 
“That challenge involves the correct 
recognition of a repetition of the posi- 
tion. Under most circumstances, a rep- 
etition of the position is determined 
by the same player having the move 
together with an identical arrangement 
of pieces on the board. But Article 
12.3 is more stringent than that: the 
possible moves of all the pieces must 
also be the same from each occurence 
of the arrangement. The only factors 
influencing possible continuations and 
not determinable by inspection of the 
board alone are, of course, the right to 
capture a pawn en passant and the 



“Would KAISSA 
be the world’s 
champ today, if 
CHESS 4.6 had 
gone to Moscow 
and used a Russian 
computer?’’ 



rights to castling that may remain to 
either player. (Of course, it is evident 
in many positions that no such rights 
can possibly exist.) 

“Is it sufficient, then, to keep track 
of the ‘forward’ preservation of castl- 
ing rights along with incidences of 
pawn advances that satisfy the condi- 
tions for capture en passant ? 

“Perhaps not. 

“What happens in the event that an 
earlier position is identical in all re- 
spects but for the presence of certain 
rights and there is no way for such 
rights to be exercised in any legal con- 
tinuation from the original position? 

“If you want to ponder this ques- 
tion, try setting up a position in which 
an en passant capture cannot be exer- 
cised because the only pawn in a posi- 
tion to make capture is pinned in front 
of the player’s king. Now consider 
player’s king being in check by other 



than the just-advanced pawn. 

“En passant isn’t too difficult to 
verify, of course, because the right is a 
fleeting one in any case. Unexercisable 
castling rights are of another breed al- 
together. What, I wonder, is the least 
upper bound on a continuation tree be- 
fore it is determined that a right to 
castle is unexercisable in every possible 
continuation? This problem is not con- 
fined to computer chess by any means. 
Tournament referees may have a devil- 
ish time correctly arbitrating a draw 
claimed under Article 12.3 if the claim 
hinges on the assertion that a right to 
castle remaining in an earlier position 
was, in fact, no right at all! 

“The United States Chess Federa- 
tion has been queried on this subtlety, 
and the FIDE Rules Commission will 
be asked to consider the question. In 
the meantime, it may be prudent to 
make sure our programs aren’t sucker- 
ed into repetitions because they are a 
bit too hasty at concluding that a dif- 
ference in rights is sufficient to make 
the positions differ.” 

Historical Notes 

(Brief extracts and comments on 
computer-chess development from 
1941 to present date.) 

. . . From a 1968 paper titled “A 
Five Year Plan for Automatic Chess” 
by Dr. Jack Good, currently at Vir- 
ginai Polytechnic Institute at Blacks- 
burg, VA.: 

Young animals play games in order 
to prepare themselves for the busi- 
ness of serious living, without get- 
ting hurt in the training period. 
Game-playing on computers serves 
a similar function. It can teach us 
something about the structure of 
thought processes and the theory of 
struggle and has the advantage over 
economic modelling that the rules 
and objective are clear-cut. If the 
machine wins tournaments it must 
be a good player. 

The complexity and originality 
of a master chess player is perhaps 
greater than that of a professional 
economist. The chess player contin- 
ually pits his wits against other 
players and the precision of the 
rules makes feasible a depth of 
thinking comparable to that in 
mathematics. 
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No program has yet been written 
that plays chess of even good amateur 
standard. A really good chess program 
would be a breakthrough in work on 
machine intelligence, and would be a 
great encouragement to workers in 
other parts of this field and to those 
who sponsor such work. 

In criticism of the writing of a chess 
program, D.K.C. Macdonald (1950) 
quoted a remark to the effect that a 
machine for smoking tabacco could be 
built, but would serve no useful pur- 
pose. The irony is that smoking ma- 
chines have since been built in order 
to help research on the medical effects 
of smoking. This does not prove that a 
chess program should be written, but 
suggests that the arguments against it 
might be shallow. Many branches of 
science, and of pure and applied math- 
ematics, have started with a study of 
apparently frivolous things such as puz- 
zles and games. 

It is pertinent to ask in what way a 
good chess program would take us be- 
yond the checkers program of A.L. 



Samuel (1959). The answer is related 
to the much greater complication of 
chess, the much larger number of vari- 
ations and possible positions. In fact, 
the number of possible chess positions 
is about the cube or fourth power of 
the number of possible checkers posi- 
tions (13 64 for chess, 4 32 for check- 
ers). Samuel was able to make consid- 
erable use of the storage of thousands 
of positions that had occurred in the 
previous experience of the machine, 
and this led to a very useful increase in 
the depth of analysis of individual 
positions. The value of this device de- 
pends on the probability that, at any 
moment in the analysis, we run into a 
position that has already been analysed 
and stored. If the expected number of 
previously analysed and stored posi- 
tions on an analysis tree exceeds unity, 
then the expected effective number of 
positions on the tree is infinite! This 
remark is of course based on an over- 
simplified model, as is clear since the 
total number of possible chess or 
checkers positions is finite. The remark 



is also somewhat misleading, since an 
‘infinite’ tree might be deep at the 
wrong place; but it does give a little in- 
sight into the effect of storing posi- 
tions. Whereas it is useful to store 
thousands of positions in checkers, in 
chess it would be necessary to store 
millions or billions of positions in or- 
der to gain a comparable advantage. 
Presumably the main advantage of stor- 
ing positions in checkers accrues from 
the opening and early middle-game; 
and in chess, by storing millions of 
positions, the machine could gain an 
opening advantage. Apart from this, I 
have believed for a very long time that 
a good chess program would need to 
make use of essentially the same meth- 
ods as those used by men. The difficul- 
ty, the interest, and the challenge is to 
formalise exactly what it is that men 
do when they play chess. 

The more the program is based on 
the methods used by humans the more 
light it will shed on the nature of 
thought processes. But for the sake of 
a clear-cut objective I should like to 




October 1978 Personal Computing 81 



write a program that wins games. 

When a man plays chess, he does 
often recognise situations that have oc- 
curred before, but these situations are 
seldom complete positions, except in 
the opening and very late end-game; 
rather they are features of the position, 
or patterns embedded in it. Thus chess 
provides an example of pattern recog- 
nition, whereas checkers does not to 
much extent. Nevertheless, several of 
the techniques used by Samuel should 
be incorporated. 

Chess also provides a better exam- 
ple than checkers of the use of associ- 
ative memory, since any given position 
is associated with many situations that 
have occurred in the chess player’s ex- 
perience. These associated situations 
suggest strategic or tactical ideas to the 
player, the strength of the suggestions 
being dependent on the strength of the 
associations. 

An example of a pattern is when 
White’s king has three unmoved pawns 
in front of it in the late middle-game 
or early end-game. This pattern is rec- 
ognised by every experienced chess 
player as potentially dangerous, in that 
there is the possibility of a mate by a 
rook or queen on the back line, even 
in conjunction with a sacrifice. One 
analysis of the position will then be 
performed with this theme in mind. 
This applies more generally to the goals 
and subgoals that occur to the chess 
player. Thus there should be ‘specifi- 
cally-directed’ as well as ‘routinely-di- 
rected’ analysis. 

Another important aspect of chess 
thinking, also required in most other 
problem-solving, is what de Groot 
(1946, 1965) calls ‘progressive deep- 
ening’ of an analysis. Typically an anal- 
ysis of a position by a human player 
does not simply follow a tree forma- 
tion, but contains cycles in which a 
piece of analysis is retraced and im- 
proved. Also a player continually for- 
mulates subgoals and subsubgoals and 
continually modifies them. In these 
respects again chess provides a better 
example than checkers. 

As every philosopher and program- 
mer knows, it is not easy to formalise 
human thought. In fact, when we say 
that a man has made a judgement, we 
imply that we do not know in detail 
how he did it, and this is so even if that 
man is ourselves. This aspect of judge- 
ments is not yet mentioned in diction- 
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aries. The work on automatic chess 
therefore started when men, such as 
the musician-chess player Philidor 
(1749), formulated general principles 
of play. Many of these principles have 
become embodied in chess slogans or 
cliches that need to be taken into ac- 
count by the programmer. 

Many of the principles of chess are 
expressed linguistically rather than 
numerically. This is much more typical 
of chess, and many intellectual activit- 
ies in ordinarly life than in checkers. 
Thus chess provides a good field, with 



a limited vocabulary, for those who are 
working on language handling by com- 
puters. 

Chess programming can also be jus- 
tified as sport. £500,000,000 are spent 
on football pools in the United King- 
dom in five years, and each pound 
must correspond to several hours of 
study. Further, hundreds of millions 
of man-hours are expended in watching 
the game. The expenditure on chess 
programming will be microscopic in 
comparison. 

—Jack Good 



Valenti’s chess program 



. . . Mike Valenti’s thesis on the mech- 
anics of writing a computer-chess pro- 
gram continues with data structure: 

“Data Structure is generated for 
every position that the computer eval- 
uates in the game tree generation 
(look-ahead) process. It contains basic 
information about the position that 
is later referenced by the plausible 
move selection routine. This data struc- 
ture is stored in 4,000 8-bit bytes of 
storage. The “developmental value” re- 
ferred to here, is detailed later in the 
thesis. 

“Graphically, this chess data struc- 
ture is shown in Fig. 1 . 

“The data structure as shown 
is implemented with the ‘RECORD’ 
facility in BLP (further detailed in a 
later section.) These ‘RECORD’S 
are not allocated, but are used as tem- 
plates over an allocated vector. The 



Figure 1 

Chess Position 
Data Structure 



full word (32 bits) 

I length of structure 

| last from & to j last value lost 
I pointer to board vector (64) 

| 32 piece pointers (indices) 

I 64 square pointers (indices) 

piece data (up to 32 blocks) 

l •• - ■ 

| square data (64 blocks) 
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N-— • 

—i 

l 



area in the vector is referenced by a 
pointer that is used in conjunction 
with these ‘RECORD’S This allows 
meaningful names to be used in 
referencing the data, instead of mean- 
ingless vector subscripts. 

“An example is given here using the 
‘RECORD’S for the data structure 
shown in the tables here. The 
‘RECORD’ is declared as follows: 



Figure 2 

Piece Data Blocks 



U half word (16 bits) 





piece’s code 


1 

1 




square number piece is on 


1 




developmental value 


1 

| 




# of squares hit 


I 




list of square #’s hit 


1 






1 

1 



Figure 3 

Square Data Blocks 

\<4 half word (16 bits) 

piece on this square 
square’s value 

# of white pieces hitting I 

# of black pieces hitting 

I H 

# ind. hits (1 pc. interv.) | 

I — 'i 

j # ind. hits (2 pcs. interv.) 

I 1 "f 

1 list of pieces hitting 

! 1 

1 
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Figure 4 Implementation of Data Structure 


cds RECORD 


/* chess data structure */ 


length FIXED, 


/* in bytes, of the structure */ 


lastmf BIT (8), 


/* last move’s from square */ 


lastmt BIT (8), 


/* last move’s to square */ 


last value BIT (16), 


/* value lost on last move */ 


bvp POINTER, 


/* ptr to board vector */ 


piecep (32) FIXED, 


/* indices to pieces’ data */ 


squarep (64) FIXED, 


/* indices to squares’ data */ 


data (100000) BIT (16) 


/* piece & Square data indexed by the above */ 


END 






pds RECORD 


/* template for piece data */ 


pcode bit (16), 


/* piece’s code */ 


sqocc BIT (16), 


/* square occupied */ 


deval BIT (16), 


/* developmental value */ 


#ad BIT (16), 


/* # of squares attacked or defended */ 


sql(100) bit (16) 


/* List of squares #’s hit; 




square # = square # + 
0 if no piece on it, 
100 if defending and 
200 if attacking */ 


END 






sds RECORD 


/* template for square data */ 


ponsq BIT (16), 


/* piece on this square */ 


svalue BIT (16), 


/* square’s value */ 


wad BIT (16), 


/* # of whites hitting */ 


bad BIT (16) 


/* # of blacks hitting */ 


hit 1 BIT (16), 


/* # of indirect hits, with one piece intervening */ 


hit 2 BIT (16), 


/* # of indirect hits, with two pieces intervening */ 


wbl(100) BIT (16) 


/* list of pieces hitting */ 


END 





“The last line of each ‘RECORD’ 
is a large dimensioned vector. Since 
these are not allocated, but used as 
templates, it doesn’t matter what the 
dimension is. 

“The data can be referenced by 
using pointers and this ‘RECORD’ as 
the templates. The pointer ‘P’ points 
to the start of the entire structure (see 
figures 2 to 4.) Here is an example 
showing the assignment of ‘some_ 
piece’ number’s developmental value 
to the variable ‘x’ (see later Appendix 
for details on use of pointers). 

x=P@CDS, DATA (P@CDS. PIECEP 
(SOMEPIECE#) +2; (“DEVAL is 
offset two BIT (16) entries from 
the start of PDS RECORD) 

Alternately, using the pointer PTP, 
the data can be referenced thus 
(“ADDR” gives the address of the 
argument): 

PTP = ADDR (P@CDS. PIECEP 
(SOME PIECE #) ) ); 
x = PTP@PDS.DEV A L; 

“In addition to this data structure, 
some tables and vectors are set up for 
quick reference to certain items such 
as the square number of a piece num- 
ber or the piece number on a square.” 
(This discussion on data struture, con- 
tinues in next month’s issue.) 



Tidbits of information and chess chatter 



. . . Sargon, winner of the San Jose 
Microcomputer Chess Tourney, is re- 
portedly coming out with Sargon II, a 
stronger version of the original pro- 
gram. . . . CYBERCHESS, a new chess- 
playing “machine” that is not a ma- 
chine at all and uses no electricity, is 
manually operated by inserting pre- 
programmed cards into the gadget and 
manipulating these cards to reveal 
player’s or “machine’s” next move. 
Rating-levels of cards are graded from 
900 to 2200 and the “machine” is 
claimed to be a means of improving 
your game of chess. For more informa- 
tion write to Cyber, PO Box 2066, 
Cerritos, CA 90701 . Basic price is 
$29.95 to which must be added han- 
dling charges plus applicable sales tax. 

. . . Logical Systems, PO Box 303, 
Minneapolis, MN, 55440, manufactures 
“CompuChess.” This computerized 
chess-game finished in 9th place at San 



Jose’s Microcomputer Chess Tourney 
in March of ’78. It uses an F8 micro- 
processor (same as Boris and Chess 
Challenger) and has 2K ROM and l AK 
RAM (compared to Chess Challenger’s 
Leve II 4K ROM and fcK RAM.) Com- 
puChess is available at around $170 
direct from factory. It plays at 6 levels, 
solves mate-in-two problems and serves 
as an excellent teaching aid for chil- 
dren and adults, says the manufacturer. 
A note to above address will bring 
complete information on CompuChess 
and will explain its capabilities in more 
detail. . . . Microchess- 1.5 cassettes 
were originally conceived as Micro- 
chess-1 .0 programs which would play 
reasonably good games of chess using 
a minimum of computer hardware. 

The taped programs are written in Z-80 
machine language and are designed to 
make optimum use of the features of 
the TRS-80 microcomputer. Each of 



the new upgraded programs is a full 4K 
bytes in length and includes a graphics 
driver to display the chess board on a 
video monitor. “Microchess- 1 .5,” says 
Mirco-Ware Ltd., its manufacturers, “is 
a tireless opponent. It is always ready 
for a quick blitz game or a slow 
thoughtful one. It is ready at any time 
to assist you in learning to play chess, 
or to help you practice chess skills.” 
For more information on program cas- 
settes, drop a note to Micro-Ware Lim- 
ited, 27 Firstbrooke Rd., Toronto, 
Ontario, Canada, M4E 2L2. . . . Soft- 
ware Specialists announces a computer 
chess program for 8080 and Z-80 based 
microcomputers. This assembly lan- 
guage program conforms to all rules 
and conventions, says the company, 
including castling, en passant captures 
and promotion of pawns. The entire 
program, including I/O routines, will 
run in 8K of RAM. For users with a 
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North Star system, the program on 
disk uses the DOS I/O routines. The 
program is also available on paper tape 
with a 256-byte block reserved for the 
user’s I/O routines. Price of the pro- 
gram in either form is $35. For more 
information contact Software Special- 
ists, PO Box 845, Norco, CA 91760. 

. . . Doug Penrod has alread tangled 
with this newly announced game and 
sends this note: “Can’t see how to 
start the Software Specialists’ game at 
an arbitrary board setting. Also, for 
the Teletype, it would be nice to be 
able to suppress printing the board 
every time the program moves.” . . . 
Chess Challenger “10” is the new, up- 
graded model of computerized chess 



from Fidelity Electronics of Chicago. 
Challenger “10” become the big broth- 
er of Challenger 3, which has been on 
the market for several years. The new 
machine gives players a choice of 10 
different playing levels from “beginner” 
to “tournament practice on the expert 
level,” says the manufacturer. Fidelity 
also claims that Chess Challenger 10 
analyzes as many as 3,024.000 board 
positions, offers endgame problems of 
“mate in two” and permits the playing 
of “chess by mail.” Whether or not 
Chess Challenger 10 does indeed exer- 
cise these talents during actual compe- 
tition, will be learned after chess play- 
ers have had a crack at it. Also upcom- 
ing will be a judgement on its rating . 



. . . BORIS, also, has recently been up- 
graded to reflect a 40% increase in 
playing speed. Available only since last 
Fall Boris has become a popular com- 
petitor to the other computerized 
chess games. In the improved mode, 
the manufacturers, Chafitz, Inc. of 
Rockvill, MD, expects BORIS to do 
even better. Mark Singer, in a report 
on BORIS in American Postal Chess 
League, says “BORIS plays well 
enough to be real competition for any 
beginner, or for any average player 
willing to wait 30 minutes or so for 
BORIS to move. At this speed Boris 
plays at about 1450-1550 level. At 
longer times, he could be competition 
for anyone short of expert rating!” 



Chessboard fray at San Jose 



. . . One of the games at San Jose’s 
microcomputer tourney involved Pro- 
cessor Technology vs. Sargon. The 



microprocessor used by Sargon was a 
Z-80 with 8K RAM; Processor Tech- 
nology had an 8080 also with 8K 



RAM. Moves of that game have been 
annotated by Alan Benson, ICCF Post- 
al Chess Master: 



White: Processor Technology Black: Sargon 




Position after Black’s 13th move. 
At this point Alan Benson, in his an- 
notations, observes that Sargon could 
have mated in 4 by commencing with 
a Bg2 check for his 1 3th move. 



1. e4 


e5 


2. d4 


Nc6 


3. de: 


Bb4+ 


4. c3 


Bc5 


5. Nf3 


Qe7 (a) 


6. Bf4 


Nh6 



7. Bh6: (b) 


gh: 


17. Na 3 


Qe5: 


8. Bb5 


Rg8 (c) 


18. Qe2 


Rg2(h) 


9. Bc6: 


dc: 


19. Nf3 (i) 


Qe6 


10. 0-0 


Bh3 


20. Qel 


Bc5 


11. Nd2 (d) 


Rg2:+ 


21. b4 


Ra2: 


12. Khl 


Rg6 


22. Be: 


Bg2+ 


13. Rel 


Bf2: (e) 


23. Kgl 


Bf3: 


14. Rgl 


Bgl: 


24. Ra2: 


Qa2: 


15. Nc4 


Rd8 


25. Qf2 


Rdl+ 


16. Ncd2 


b5 (g) 


26. Resigns 





Annotations by Alan Benson 

(a) A good method here is 5 . . . Nge7 followed by Ng6 and Qe 7 as in 
the Budapest Defense. 

(b) Here 7. h3! preventing the knight from moving to g4 was much better. 

(c) Why not simply 8 . . . Ne5:? 

(d) 11. Nel was correct. After 11... Qg5 12. Qf3 holds everything. 

(e) Sargon misses 13 . . . Bg2+ 14. Kgl, Bf3+ 15. Kfl, Rgl+! 16. Kgl:. 
Qg5+ 17. Kfl, Qg2 mate. 

(f) Here 16. Qe2 developing a piece was to be preferred. 

(g) Why? 

(h) Overlooking 18 . . . Rd2:! for if 19. Qd2:. Qe4:+ 20. Qg2, Qg2: mate. 

(i) An amazing defense. Protects the mating square h2 and also attacks 
Sargon’s queen. 



Computer beats U.S. chess champ 



. . . The following game between 
CHESS 4.6 and Walter S. Browne, U.S. 
Chess Champ for the past 3 years, was 
part of a 44-board simultaneous exhib- 



ition by Browne sponsored by Minne- 
sota Chess Association. One of the 
boards was program CHESS 4.6 written 
by Dave Slate and Larry Atkins of 



Northwestern University. Operating the 
computer CDC Cyber 176 during the 
game was Dr. David Cahlander, com- 
puter-programming consultant with 
Control Data Corp. He was assisted by 
John Douglas and Paul Higgins both of 
whom are also with Control Data. The 
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game between Browne and the com* 
puter which was run in May of this 
year was received from Dave Cahland- 
er. Chess Life and Review, earlier, ran 
the game in its July issue. 

The organizer of Minnesota’s Twin 
Cities Open invited Northwestern’s 
CHESS 4.6/Control Data’s CYBER 
176 to take part. Since this World 
Champion Computer System had not 
been tested in open human condition, 
its programmers readily accepted the 
invitation. With a rating of 1936, 
CHESS 4.6 was seeded number one in 
the five-round Swiss, perhaps the first 
time a computer has been accorded 
that position. 

A new electronic chessboard was 
used for the first time. The micro- 
processor which controls the board 
senses the opponent’s moves magnet- 
ically, transmits the move in algebraic 
via telephone to CYBER 1 76, and 



Benoni Defense 

W. Browne Chess 4.6 

1 P-Q4 N-KB3 2 P-QB4 P-B4 3 N- 
KB3 PxP 4 NxP P-K4 

CHESS 4.6 tends toward sharp 
opening play. 

5N-N5 

Walter Browne tends toward sharp 
opening play. 

5 . . . B-B4 

CHESS 4.6 has been modified for 
this event to allow the operator to 
wait until the visiting GM arrives be- 
fore requesting the computer’s move. 
This gives the system maximum time 
for computation. 

6QN-B30-0 

Browne’s Knight move brings 4.6 
out of the opening book. At this point 
CHESS 4.6 has used 2 minutes and 
Walter Browne has hardly broken 
stride as he passed. But now the skid 
marks in front of the electronic chess- 
board are added to each time Browne 
passes by. 

7P-K3P-Q3 8B-K2P-QR3 

The chessboard seems to flicker 
with electronic pride as the machine’s 
estimate of its advantage climbs to 
more than one-half pawn - more than 
one-half a grandmaster’s pawn. 

9N-R3 N-B3 

Browne’s charming wife spent a lot 
of time watching the computer and 
was dismayed as with each successive 
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then indicates CYBER 1 76's responses 
by illuminating small lights on the 
square of the piece to be moved and 
on the one to which it is to go. C’hess- 
tor, as this device is called, also senses 
the hitting of the chess clock 

CHESS 4.6 did very well in this 
event, wrapping up first place in four 
rounds and finishing the tournament 
with a perfect 5-0 result. The 30 to 35 
points gained bring its rating close to 
the elusive Expert barrier. This win 
carried with it an invitation to enter 
U.S. Champion Walter Brown's simul- 
taneous exhibition. 

A large crowd gathered to listen to 
GM Browne lecture and to watch his 
44-board simultaneous exhibition. 
Asked his opinion of computer chess. 
Browne replied that he did not mind 
their slow style of play. Browne invit- 
ed wagers on his computer game and 
was surprised to find takers in the au- 



Chess 4.6 vs. W alter Browne 

move the computer’s evaluation rou- 
tine gave a stronger and stronger pro- 
computer assessment of the position. 

10N-B2 B-B4 

CHESS 4.6 is predicting Browne’s 
moves with impressive accuracy, and 




Position after White’s 36th move. 
At this point, CHESS 4.6 did its 
deepest thinking of the whole game. 

It examined 2,158,456 positions be- 
fore making the next move. Time 
required for this lengthy tree search 
was 9 minutes, 20 seconds. 

it gets about 4 minutes per move in 
which to thwart Browne's design for 
the game. 

11 0-0 

4.6 expected N-Q5. 

11... Q-Q2 

Still retaining a one-half-pawn lead 
and expecting 12 B-Q3 P-KR4 13 N- 
Q5 N-KN5 14P-K4. 



dience. Later he declined the side bets, 
saying that although he would win, the 
time he spent at the computer’s board 
would not be fair to the other players. 

GM Browne’s 1978 tour had thus 
far produced an amazing winning 
streak, with only 2 losses and 6 draws 
in 17 exhibitions. As this exhibition 
began, everyone was amazed at 
Browne’s pace around the first six cir- 
cuits: he barely paused at each board be- 
fore responding to the positions before 
him. He certainly did not seem con- 
cerned about the computer’s Benoni, 
which requires sharp and exact play. 
(Later Browne acknowledged that he 
should have spent more time with this 
opening.) Browne did, however, appear 
to be perplexed by the computer’s ad- 
vantage out of the opening, and this 
put an end to his making blitz-mode 
moves at the computer’s table. Here is 
the way the game went. 



12 P-QN3 K-Rl 13 B-N2 R-KN1 

4.6 is having trouble finding some- 
thing to improve the position. It pre- 
dicts 14 Q-Q2P-R3 15 QR-Q1 N-K5 
16 NxN BxN. 

14 N-R4 B-R2 

4.6’s position seems solid now. 

15 B-R3 P-R3 16 R-Bl 

[Not 1 6 BxP? BxN -Ed.] 

16 . . . QR-Ql(expecting Q-Q2) 17 
N-N4 NxN 18 BxN 

All anticipated by 4.6. At this point 
the 4.6 corner fell prey to a bit of 
mild panic and requested the next 
move about 3 minutes before Browne 
was due back at the board. The new 
electronic chessboard seemed not to 
have sensed the previous move (which 
indeed it had), and in the flurry of the 
operations following, CHESS 4.6 com- 
mitted its only error. 

18 . . . Q-B2 

There may be a stronger move. 

19Q-K1 

Now 4.6 is only one-quarter pawn 
up, but it thinks 19 Q-Q2 would have 
been more to the point. 

19...B-B4 20 B-KB3 B-Q6 

One-half pawn up again. Computer 
fans could relax a bit. Both 4.6 and 
Browne see the next four moves now. 
Browne spends a lot of time at our ta- 
ble; Mrs. Browne spends a lot of time 
warning Walter that he should spend a 
lot of time at our table. She asked 
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how much the machine cost and was 
told several million dollars. She told 
Walter that the machine said it had the 
advantage. Browne was not impressed, 
although he did start to thumb the 
pieces and our clock as he passed. After 
a lengthy stay at the board he played. 

21 BxB PxB 22 B-K2 B B4 23 P-B3 
P-K5 24 P-B4 B-Q2 25 N-B3 Q-R4 

Now the visiting master stops, does 
a double step, smiles: he’s got his thing 
now. The Queen is out of play. Browne 
begins a Kingside attack, smiles at the 
spectators, savors his move. 

26 Q-R4 

Thump, smile. It’s lucky that the 
electronic board can only sense the 
position of the piece and not the force 
with which it is moved, for Browne’s 
forceful play intimidates the spectators. 

26 . . . B-B3 

For the next four moves, 4.6 must 
find defensive resources that are not 
obvious to those in attendance, and 
predictions of an early end to the game 
begin. 

27 R-QB2 

4.6 expected P-KN4. 

21 ... P-QN4 

Can Browne be distracted? 

28 P-KN4 

Doesn’t look like he is. 

28 . . . P-N5 29 N-Ql R-Q3 

Now everyone sees the defense. 4.6 
expects 30 P-N5 N-R2 31 N-B2 KR-Q1 



32 B-N4 Q-N3 33 B-B5. Browne plays. 

30 N-B2 R/l-Ql 

If 4.6 survives, the GM is not going 
to like what’s happening on the Q-file. 

31 R-Ql RxRch 32 BxR 

Small thump, walk away, stop, look 
back, frown. 

32 . . . R-Q3 

At this point the clocks show 2 
hours 44 minutes for 4.6 and 22 min- 
utes for GM Browne. 

33 Q-N3 Q-Ql 

4.6 correctly projects Browne’s 
game for the next 1 1 moves. 

34 R-Bl 

Now Browne is defending. Things 
are not going well at some of the other 
boards, either, but it is here that 
Browne spends most of his time. 

34 . . . R-Q7 

What a nice place for one’s Rook. 

35 P-N5 

4.6 had been expecting this much 
earlier. 

35 . . . PxP 36 PxP N-R2 37 P-N6 
PxP 

We are a whole pawn up! 

38 QxP Q-R5! 

Now things start to liven up. Browne 
looks unnerved and spends a long time 
on his next move. He gets in trouble at 
the next board, too. Here he finds 

39 Q-B5 B-Q2 

4.6’s backers find happiness and 
will admit that they just may have 



moved the piece more slowly and 
punched the clock more vigorously 
than was necessary, so much so that 
Browne remarked, with just a hint of 
a smile, “It is not allowed for the com- 
puter to play psychologically.” 4.6 cor- 
rectly projects Brown’s next 7 moves. 

40 Q-B4 QxQ 41 PxQ P-K6 

World Champion 4.6 admonishes 
U.S. Champion Browne to be careful. 
GM Browne admonishes 4.6 not to be 
overconfident. 

42 N-K4 P-K7 

Forcing the exchange of a Bishop 
for two pawns. 

43 BxP RxB 44 NxP B-Bl 45 R-Ql 
R-Kl 

Browne now finds a move to make 
the end-game playable. 4.6 did not 
anticipate this continuation. 

46 P-QR3 PxP 

Greedy, but what else? 

47 R-Rl P-N4 48 PxP R-K4 

Expecting N-R4. 

49 P-N4 P-R4 

It’s a whole piece up. 

50 N-Q3 RxPch 51 K-B2 PxP 52 
NxP R-QR4 53 K-K3 B-K3 54 K-Q4 
N-N4 

Expecting 55 N-B6 R-KB4 56 N- 
Q8 R-B5. 

55 N-B2 

Browne offers a draw. The com- 
puter’s comer is divided; do we play 
on for science or bag a draw with a GM 
for the record book? Browne returns 
in less than 2 minutes. Science prevails: 
4.6’s Bishop and Knight tactics should 
be interesting. 

55 . . . P-R7 56 N-N4 R-R5 

The machine records a 5 -point lead 
for Black. 

Browne first plays K-B3 , hits the 
clock and moves away; then he skids 
to a stop, returns, and announces, 
“That’s not my move,” stands, leans, 
sways, taps, pounds on a loose pawn, 
and finally plays 

57 K-B5 

Browne has missed his last chance 
at the Rook pawn. 

51 ... N-K5ch 58 K-N5 B-Q2ch 
59 N-B6 N-B6ch (the final nail) 60 K- 
B5 BxN 61 KxB RxPch 62 K-Q6 R- 
Q5ch 63 K-K5 R-Q8 

And Browne resigns. 

In the course of this simul, CHESS 
4.6 correctly projected 35 of Browne’s 
58 moves, not including those from 
the opening library. In total, CHESS 




“Chess Challenger ‘10’ ’’ is the new, upgraded chess-player by Fidelity Electronics of Chicago. 
It is being entered in matches against other computers as well as humans. 
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4.6 used just over 4 hours of computa- 
tion time, whereas GM Browne spent 
26 minutes at the board. 

Browne was not pleased with his 
performance in general; 6 wins and 6 
draws were scored against him, drop- 
ping his percentage for the day to 73%, 
But the game CHESS 4.6 played will 
certainly provide some pleasant mo- 
ments to those who play over the 



Computer checkers 

. . . W.B. Grandjean, Secretary of 
American Checker Federation, 3475 
Belmont Ave., Baton Rouge, LA 
70808, observes that: “In spite of the 
examples of poor play at checkers by 
computers, there are machine programs 



moves, and they’re almost certain to 
find the computer’s style refreshing. 

Text by J.R. Douglas 
CHESS 4.6 by David Slate and Larry 
Atkin 

Magical Chessboard: David Cahlander 
CYBER 176 by Control Data Corp. 
SLATE/ ATKIN: Northwestern Univ. 
Annotation by CHESS 4.6 



around which have proven highly suc- 
cessful at chess. In California last year, 
a computer wiped out all five of its 
opponents to win the Class B chess 
tourney; it then took on the Class A 
winner and beat him; finally the Ex- 



pert Class winner was able to beat the 
computer only after a 94-move chess 
marathon. From this example it would 
seem that computer program develop- 
ers and research workers have ignored 
checkers as being too simple! If as 
much attention had been paid to 
checkers as to chess, the class of play 
at computer checkers would be much 
better. Perhaps good checkers look- 
ahead to protect or gain material is 
paramount; positional principle is a far- 
distant second priority used as a last 
resort when the position cannot be 
fathomed. Computers seem to be more 
accurate at principles than at look- 
ahead. Following is the second game 
that Duke University played against 
Stanford with annotations by ACF 
Games Editor Dick Fortman.” 



Black: Duke 

1. 12-16 

2. 11-15 
3.7-16 

4. 15-22 

5. 8-11 
6.4-8 

7. 16-20 (a) 



8.9-14 
9. 6-22 
10. 2-7 (c) 
11.5-9 (d) 
12. 9-14(0 
13.20-27 

14. 14-18 (h) 

15. 11-27 

16. 10-15 
17. 15-18 

18. 18-23 

19. 8-11 (j) 

20. 11-15 

21. 15-18 

22. 18-22 



White: Stanford 

24- 20 
20-11 
22-18 

25- 18 
29-25 
25-22 
22-17(b) 



18- 9 

26- 17 

23- 19 

30- 25 (e) 

27- 24 (g) 

31- 24 

19- 16 

32- 14 

28- 24 (i) 
14-9 
17-13 
21-17 

24- 20 

25- 21 
17-14 




Annotations by Dick Fortman 

Dr. Samuel conceded for White. However, there is considerable play left 

here with good drawing chances. Black has almost dallied too long. At the 

end, after 6-2, if 25-21, is followed by 1-6 then the 20-16 shot is a draw. 

There are other possibilities for draws. There is even a long ending with a 

probable Black win. (Additional comments by W.B. Grandjean) 

a) Standard for both to here. The computers are programmed for good 
opening play but the mid -game and especially the end-play is poor. 

b) Surrenders the attack. 

c) 23-18 is stronger, followed by 8-12 

d) Again, 11-15 is best. White has nothing better than 17-14 to a draw. 

e) Why? Better for White is 17-13. 

f) Here 9-13 might force to a draw. 

g) An aimless move that loses. 

h) Here the Duke computer misses its first win beginning with 11-15. 

i) Going into a second loss! The simple 14-10 exchange draws, with time 
to line up and break the bridge. 

j) It is difficult to fathom this end-play by Duke’s computer. Simply 
crowning the king, either here, or at the next few moves, leaves White 
nothing. 

k) An incredible move — the worst of the two games. Even I would never 
make a move like this! (WBG) 

l) Black finally crowns his first king, some 8 moves late. (WBG) 

m) 10-15, 5-1 ,7-11, 1-5, 8-12 clears the ending. The end -play in this second 
game between the two computers was terrible. I should say that there 
are at present several thousand average Class B players who could beat 
either computer without difficulty. 



23. 3-8???!!!(k) 9-5 
24. 23-26 21-17 

25.22-25 13-9 

26. 25-30 (1) 9-6 



27. 1-10 

28. 8-11 (m) 

29. 30-25 

30. 10-15 



14-9 

5- 1 
9-6 

6- 2 Black wins. 



AGM’s 9th chess championships 



. . . David Levy will serve as tourna- 
ment director of the 9th annual North 
American Computer Chess Champion- 



ship, being held in Washington, DC 
Dec. 3rd to 5th. Tournament organiz- 
ing committee consists of Carl Diesen 



of the US Geological Survey and the 
Washington Chapter of ACM; Monroe 
Newborn of McGill University and Ben 
Mittman of Northwestern. Deadline 
for entries is October 20, 1978 and in- 



october 1978 Personal Computing 87 




COMPUTER CHESS 



dividuals interested in participating 
should write to Prof. M.M. Newborn, 
School of Computer Science, McGill 
University, Montreal, Quebec H3A 



2K6. Canada. The four-round Swiss 
style tournament is restricted to parti- 
cipants with computers. The affair will 
take place at the Sheraton Park Hotel 



in Washington, DC. Two rounds are 
scheduled for Sunday December 3rd, 
one round on Monday evening and the 
final round Tuesday evening. 



Boylston G.G. checks on Toronto 



. . . The Boylston Chess Club, in Bos- 
ton, is one of the oldest clubs in the 
country. Walls of this old, high-ceiling 
room are lined with fading memorabil- 
ia of the past; cups won; pictures of 



famous ex-members; antique chess arti- 
facts; members roster, past and present; 
bronze plaques; etc. 

Recently, at a visit to that venerable 
place, we showed them the Toronto 



game in which BS’6676 from the Neth- 
erlands tangled with Elsa from West 
Germany. As they played the game 
through, some of the members offered 
comments at various points as recorded 
below. 



White: BS’6676 Black: Elsa 




In this diagram White has just com- 
pleted his 16th move. It is obvious 
that Black has a superior defensive 
position, his front lines intact, his 
major pieces out front ready to attack. 
White, on the other hand, has had his 
troops scattered all over the battle- 
field and there is not much time left 
to regroup. 



1. P-Q4 


N-KB3 


2. P-QB4 


P-KN3 


3. N-KB3 


B-KN2 


4. N-QB3 


0-0 


5. B-KB4 (a) 


N-KR4 


6. P-K3 (b) 


NxB 


7. PxN 


P-QB4 


8. PxP 


BxN 


9. PxB (c) 


Q-B2 


10.Q-Q4 


N-R3 (d) 


1 1 . P-QB6 (e) 


QPxP 


12. P-KR3 


R-Ql 


13. Q-K.3 (0 


Q-Q3 


14.Q-K5 (g) 


B-KB4 


15. P-N4 


B-K3 


16. P-N5 (h)(see 


fig) 

N-B4 


17. R-QN1 


Q-Q6 (i) 


18. BxQ (j) 


NxBch 


19. K-K2 (k) 


NxQ 


20. NxN (1) 


P-KB3 


21. NxKNP 


BxQ BP 


22. K-K3 tm) 


PxN 


23. PxP (n) 


PxP 


24. RxP (o) 


R-Q6ch 


25. K-K2 


R-Klch 


26. R-K7 


RxRch 


27.K-B1 


R-N6 mate 



Annotation by Boylston’s members 

(a) “White's second mistake. The contrast between White, which does 
not understand pawn structure and Black, which does, is striking.” 

(b) “Justifies last move. Better would be 6. B-Q2.” “A most obvious 
move with no consideration of result. Q-Q2 would suffice.” “B-N3 is 
obviously a much better move. BS ’66 76 which is known to have 
been out of competition for 10 years from 1966 to 1976 - hence 
its name - is a little cautious. It evidently wants to look around a 
little before it gets into the fight. "Lack of confidence has ruined 
many a good soldier,’ Gen. George Patton once remarked.” 

(c) “Doubled and tripled pawns? White is playing out of his class.” 

(d) “This is the second time Black puts his Knight on a Rook file. How- 
ever, the result seems to exonerate this play.” 

(e) “Since Black is better developed, the opening of the Queen file 
favors his play.” “B-Q3 and P-KB5 would still offer some possibili- 
ties.” “Why open the Queen file with loss of tempo? High time to 
think about the King with 1 1 . B-K3.” 

(f) “Q-K5 is the preferred move.” “Waste-of-time move. White never 
develops his idea.” 

(g) “I would play B-K2. Better chance.” “Ridiculous!” 

(h) “B-K2 seems better.” “Ridiculous!” 

(i) “P-B5 would have helped to break up the pawn formation in front 
of the Black King.” “A pathetic move!” “Pointless advance. White 
simply weakens his position.” “P-KB5 still offers some attacking 
advances. Now the Bishop could go back to QB3 after Knight moves 
from that position.” 

(j) “If Rook was now at QB1 , then 18. B-K2.” 

(k) “K-Bl offers a better chance. Not terrific, but better.” 

(l) “White is just trying to postpone his material losses, poor fellow.” 

(m) “K-Kl is a much wiser play. It withdraws the King into a more 
defensible position.” 

(n) “Another mistake. But the fellow is lost anyway.” “Why open the 
mating file?” 

(o) “KR-Q1 is the best he can do. However, someone should teach the 
poor machine to resign.” “Instead of knocking off non-threatening 
pawns, White should be concerned about bolstering his crumbling 
defense.” 

CONCLUSION: “The Black program played quite logically. White’s 
evaluation functions seems faulty in several respects. Most glaring is its 
contempt for Pawn structure and its disgust for King safety. The last few 
moves of the game shows that Black can look ahead and play combina- 
tions. White cannot. In general, White performs like a computer program 
that is 12 years old - as its name indicates.” 
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IN OUR BUSINESS 



Crowds Mean 
Money! 



NOW YOU CAN HAVE THIS CROWD- 
BUILDING COMPUTER SELECT-A- 
SKETCH® PORTRAIT SYSTEM IN 
YOUR OPERATION! 



Crowds gather day and night to watch portraits being made 
at the Computer Portrait Center in the heart of Times Square. 



Anyone’s portrait can be put on a T shirt, 
calendar, pillow cases, handbag, puzzle, etc., 
in one minute! 

You can purchase or lease your own profitable, 
easy to operate Computer Portrait System or * let 
us make rental or concession arrangements with 
you. This exciting traffic building System does not 
require a lot of space. We have installed systems all 
over the world. The entire system, including sup- 
plies, is portable. Fits into a compact car. 



SEND FOR DETAILED INFORMATION, 
COLOR BROCHURE AND SAMPLES: 



PROJECTED PROFIT AND LOSS FOR ONE MONTH(30 days) 
BREAK EVEN PT. CASE A CASE B 



CASEC 



PORTRAITS 
MATT FRAMES 
T-SHIRTS 

TOTAL DAILY SALES 



20@2.50 = 50.00 
15@1.00= 15.00 
2@7.00 = 14.00 



40@2. 50 =100.00 
30@1.00= 30.00 
5@7.00= 35.00 



$79.00 



$165.00 



80@2.50 = 200.00 
50@1 .00 = 50.00 
15@7.00 = 105.00 



120@2.5P = 300.00 
75@1 .00 = 75.00 
25@7. 00= 175.00 



nn 



<tccn nn 



GROSS SALES 2,370.00 

COST OF GOODS SOLD 342.00 



4,950.00 

733.50 



10,650.00 

1,612.50 



16,500.00 

2,542.50 



MONTHLY GROSS PROFIT $2,028.00 



$4,216.50 



$9,037.50 



$13,957.50 



EXPENSES 

WAG ES(@ 3.00 per hour) 
RENT 
ELECTRICITY 
INSURANCE 
MAINTENANCE CONTRACT 
DEPRECIATION 



720.00 


720.00 


1,000.00 


1,000.00 


35.00 


65.00 


23.00 


23.00 


50.00 


50.00 


200.00 


200.00 



1 ,000.00 


1 ,440.00 


1 ,000.00 


1 ,500.00 


85.00 


105.00 


23.00 


23.00 


50.00 


50.00 


200.00 


200.00 



TOTAL EXPENSES $2,028.00 



$2,058.00 



$2,358.00 



$ 3.318.00 



PRE-TAX NET PROFIT 0 



COMPUTER PORTRAIT CENTERS, INC. 

NATIONAL SALES OFFICE 
1543 Broadway 

New York, N.Y. 10036 Telephone (212)221-6370 



$2,158.50 $6,679.50 $10,639.50 





COST 


RETAIL 


PROFIT 


PORTRAIT 1 PERSON 


.15 


2.00 


1.85 


PORTRAIT 2 PEOPLE 


.15 


3.00 


2.85 


MATT FRAME 


.34 


1.00 


.66 


PORTRAIT W/T-SHIRT 


1.65 


7.00 


5.35 



CIRCLE 20 
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GRI KEYBOARD 



AN IDEAL 
BEGINNER’S KIT 




BY WILLIAM L. COLSHER 

Have you hesitated to buy a computer 
because the one you wanted comes 
only as a kit or because you can’t 
afford an assembled one? Are you wor- 
ried that you won’t be able to assemble 
a working computer out of all those 
parts? 

Well, worry no longer. There’s an 
inexpensive way to find out if kit 
building is for you. Try assembling the 
GRI Model 753 Keyboard. All you 
need is a soldering iron of low wattage, 
some resin core solder and pliers. 

The hardest part of building this kit 
is opening the package without spilling 
parts all over the place or destroying 
the assembly instructions on the back 
of the package. 

After you open the package, lay out 
the parts on a table and compare them 
to the parts list on the back of the 
package. There may seem to be about a 
million little pieces, but in reality most 
of them are key switches and key tops 
for the keyboard which push into place 
easily. Only eight discrete parts (four 
capacitors and four resistors) plus the 
encoder IC and its socket have to be 
installed. 

Do not remove the black foam back- 
ing from the encoder IC until you’re 
ready to install it; the foam helps pro- 
tect the sensitive circuits from damage 
by static electricity. 

A small trick to help mount the key 
switches is putting them in one row at 
a time and soldering only one pin of 
each switch. After installing the entire 
row, examine it carefully to make sure 
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all switches are perfectly flat and level. 
If you discover one that isn’t, heat up 
the single solder joint and carefully 
press it into place. (Careful assembly at 
this point produces a keyboard that 
looks nice and is a pleasure to use.) 

When you’re sure all the switches 
are neatly installed, solder the second 
pin of each and proceed in a similar 
manner with the next row. 

When you’ve got all the switches 
mounted, mount the discrete compo- 
nents and the IC socket. You may be 
confused about exactly where the resis- 
tors and capacitors go, but careful 
examination of the diagram on the 
back of the package should clear up 
any doubts. The IC socket should be 
installed with the pin one indicator ad- 
jacent to the arrowhead, which is im- 
mediately beneath the fourth gold 
colored connector finger from the left. 

Now that you’ve installed all the 
parts that need soldering, you must 
install the key tops. Assembly is easy; 
the keytops simply push onto the plun- 
gers atop the switches. When every- 
thing is in place, set up a connector and 
apply power for testing. Detailed in- 
structions are supplied for this proce- 
dure; the only testing required is 
checking voltages at the connector 
fingers. If everything is OK, turn off 
the power and install the encoder IC. 

If you’ve never used a MOS device 
like this encoder before, heed these 
warnings. Because of the way they’re 
made (using something called field 
effect transistors), metal oxide semi- 
conductor (MOS) circuits are sensitive 
to stray electric charges, like static elec- 
tricity generated by walking on nylon 
carpets or wearing nylon clothing. Even 
a small charge (on the order of 100 
volts) can destroy these MOS devices. 
The amount of electricity in a familiar 
static shock is several thousand volts, 
so you can see how easy it is to com- 
pletely zap these sensitive circuits. 

By following a few simple rules, 
though, you can reduce this danger. 
First, as already mentioned, keep the 
device in its protective foam until 
you’re ready to install it. Second, 
before picking up the device (or any 
circuit card with MOS devices), be sure 
to touch the surface it was on. This 
technique equalizes the electric poten- 
tial between your body and the device. 
The same rule also applies when you 
put the circuit board down again. These 
rules won’t totally insure you’ll never 
zap a MOS device, but they’ll help. 

You’ll need a parallel input port to 



FIGURE 1 BUSLINE 



PGB top 


PGB Bottom 


STROBE [ 


] DATA & STORAGE INVERT* 


B1 [ 


3 -12 


B2 C 


] GROUND 


B3 [ 


INC 


B4 C 


INC 


B5 C 


I NC 


+B6A [ 


) NC 


+B6B [ 


] NC 


B7 C 


INC 


PARITY [ 


I NC 


♦PARITY INV C 


] NC 


+5 C 


INC 


RPT [ 


] RPT 


HERE IS [ 


I HERE IS 


BREAK C 


I BREAK 



+ Note - B6A provides upper and lower case, B6B provides lower case only 
* Note 

Jumper To Data and Strobe Outputs Parity Output 

+5 Negative Logic even 

GND Positive Logic odd 



use this keyboard, but the connections 
are simple. You’ll need to make a 
jumper connection on the connector 
(at the keyboard end) to set up either 
positive or negative logic and you’ll 
have to chose whether you want all 
capitals or lower as well as upper case 
capabilities. 

Then, connect the other eight lines 
(seven data bits and a strobe) to the 
appropriate pins on your parallel I/O 
board and you’re ready to go. 



I think you’ll be rather pleased with 
this keyboard. Although the touch isn’t 
quite the same as a Selectric, a little 
practice reveals typing with it can be 
rather pleasant. 

One optional part you should con- 
sider buying is the molded plastic case. 
Though not the world’s prettiest, it’s a 
lot better than nothing. The case costs 
about the same as a replacement en- 
coder chip and does provide some pro- 
tection for that chip. □ 



TABLE 1 - PARTS LIST 



1 


PC Board 




1 


Encoder IC 


annp 


2 


.05 juf Disk Ceramic Capacitors 


i. k^yboaSi 


1 


56 pf Disk Ceramic Capacitor 


dH|~l 


1 


.0033 /if Disk Ceramic Capacitor 




1 


40-pin IC Socket 


41 i 1 i 1 i i 


2 


4.7K % Watt Resistors 


fj t i 


1 


100K Va Watt Resistor 


§T 1 1 


1 


608K Va Watt Resistor 




1 


Space Bar Support 




1 


Space Bar Rod 




2 


Space Bar Inserts (Right and Left) 


mSmwm 


2 


#2x1/2” screws 




2 


#2 Hex Nuts 


mm 


52 


Key Caps 




1 


Space Bar 




53 


KBM-01-01 Keyswitches 
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An advanced desktop data system 
for $1,995? Quiteherkiddin’, TANO. 



We’re not kiddin’. 

Outpost 11 is exactly that. You get: 

• A ruggedly designed unit, 
intended for heavy use 

• Full ASCII keyboard 

• 24 x 80 character CRT 

• 32K bytes RAM 

• M6800 CPU 

Just like this, for only 



• Mini-floppy disk drive and 
controller 

• BASIC software package 

• Over 20 applications packages 
available 

• User documentation 




oi/rposr// 




With Outpost 11 and the BASIC software 
package, you can: 

Do full floating point BCD math • Pro- 
gram SAVE and LOAD with file names • 

r 



Program MERGE and CHAIN •ON ERROR 
statement • String variables and functions 
• Trig and math functions • GET, PUT and 
FIELD statements • Floppy file processor. 

' ^ Order Form 



Quiteherkiddin’, TANO. I’m calling your hand. Send me Outpost 11 s as de- 

scribed in your ad. Here’s my deposit of $200 each, plus $35 freight and insurance. 
I ll pay the balance on delivery. 



Name 

Company/Title 



Shipping Address 



| Telephone 

L 



Signature 



You’ve been waiting a long time for a Data 
System with all these features at a price like 
this. Now it's yours. No kiddin’. 



*Quit your kidding 




Corporation 

4521 W. Napoleon Avenue 
Metairie, La. 70001 
(504) 888-4884 
TWX 810-591-5229 



Sales Offices: Los Angeles, CA-21 3/426-7375 • Montreal, Canada-514/934-0000 • Boston, MA-61 7/969-4650 • Dallas, TX-214/ 
358-1307 • Houston, TX — 71 3/461 -0038 • Denver, Col.— 303/841 -2788 • San Francisco, CA-408/377-7001 • Chicago, IL— 31 2/830-0060 
• Atlanta, GA-404/252-6609 • Washington, DC-301 /593-1559 • 



CIRCLE 56 
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PRODUCT CLOSE UP 



Someday Your Prints Will Gome 



P.T. Barnum’s cast of characters in- 
cluded a giant, Tom Thumb, and exhi- 
bits representing nearly every country 
in the world. 

An equally wide ranging set of char- 
acters is offered by Media 12/7, a typo- 
graphic printer that generates charac- 
ters from footnote size to the largest 
headline size in any language character 
set, including ideographic languages 
such as Japanese and Chinese. 

Besides producing graphic images 
such as company logotypes, line draw- 
ings and solid area designs, Media 12/7 
creates cursive fonts in anyone’s hand- 
writing, prompting a company spokes- 
man to remark, “Electronic mail takes 
on the ultimate dimension as a result 
of Media 12/7’s ability to print the 
sender’s signature and letterhead with 
the text at the point of receipt.” 

The printer’s electronic memory can 
store 12 to 20 typefaces, according to 
the customer’s needs. With Media 12/7, 
a single printer can replace multiple 
printers in multi-speed, multi-quality 
or multi-language applications. 

Offered by Sanders Technology, 
Media 12/7 reduces manual operator 
functions and adjustments to a mini- 
mum. To print a page, the operator in- 
serts a sheet of paper. The printer auto- 
matically locates the paper’s edge and 
feeds the sheet to the first print line. 
The push button control panel shows 
the status of the paper or ribbon sup- 
plies, successful completion of the self 
test and operational status of printer. 
Push button controls allow the opera- 
tor to reset the printer, perform test 
functions, produce draft quality out- 
put and move the paper forward or re- 
verse. 

Users can vary print speed, type- 
faces, line spacing, formats and type 
justification within a line or through- 
out an entire page of output without 
making mechanical adjustments or in- 
terrupting printing operations. Media 
12/7 is expected to have a full library 
of type styles. 

Media 12/7 embodies a minimum of 
moving parts and an advanced micro- 



processor controller. This combination 
of design elements provides system flex- 
ibility, operating reliability and service- 
ability in a compact unit at a low unit 
manufacturing cost. The microproces- 
sor requires special software for accu- 
rate registration for typeface storage. 

Sanders claimed that Media 12/7’s 
text quality equals or surpasses that of 
IBM’s Selectric Typewritten Media 12/7 
has characteristics only available on ad- 
vanced laser and ink jet printing sys- 
tems, he added. 

Media 12/7’s flexibility and versa- 
tility derive from the infinite matrix 
principle, an imaging method that posi- 
tions ink dot placement horizontally to 
a 0.00 l" resolution and vertically to 
0.0035”. 

A series of horizontal passes of the 
7-pin impact print head, interlaced 
with vertical paper motion, positions 
the dots on the paper. On a one-pass 
operation, the printer can produce up 



to 216 cps with characters “more ac- 
curately formed and easier to read” 
than standard matrix printers, accord- 
ing to the company. On a two-pass 
printing function, the head impacts 
each character on the line going left to 
right, then right to left, maintaining a 
116 cps speed while printing in 7 1/2 
point type. Raising the number of pas- 
ses to four improves quality while de- 
creasing the speed to that of typical 
wire matrix printers (35-50 cps). On a 
four-pass operation, the print quality 
is suited for typographic reproduction 
and executive business applications, 
said the company. 

Graphic images such as signatures, 
letterheads, logos and sketches may be 
digitized, electronically stored and 
printed with high quality by the Media 
12/7. Up to 56K bytes of storage are 
available for typefaces, graphic images, 
or forms storage. The average high 
quality 4-pass typeface uses less than 
4K bytes. The high speed one-pass 
typefaces utilize less than 2K bytes, 
and a signature or logo may use less 




Sanders Technology introduces the MEDIA 12/7 typographic printer which provides 
high quality (graphic or character) output from a wire matrix printer. The printer gen- 
erates characters from footnote size to the largest headline sizes in any language set, 
including ideographic langauges such as Japanese or Chinese with equal ease. Up to 
20 typefaces or signatures can be stored internally in the machine and changed under 
software control. 
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than 2K bytes. Thus an average user 
might have 3 to 6 high quality type- 
faces and 3 or 4 high speed draft faces 
and still leave room for storage of 6 or 
more signatures or forms inside the 
Media 12/7. Extra (optional) cards pro- 
vide for additional typeface storage in- 
side the Media 12/7 or provide a flop- 
py disk interface for unlimited type- 
face, signature, or forms storage. Both 
serial and parallel interfaces (Qume 
Sprint Micro 5 compatible) are avail- 
able as standard features. 

Options available for the Media 12/7 
include roll paper feed and a paper 
scoop for immediate viewing of print 
output. Options available in the coming 
year include automatic sheet feed and 
tractor feed. In addition, new inter- 
faces will provide for image, facsimile, 
and plotter modes. 

Either as part of a system or as a 
standalone point-of-need printer, Media 
12/7 will provide hard copy output for 
word processing systems, graphic arts 
composition systems, small computer 
systems and remote computer terminals 
in the areas of data processing and tele- 
communications. 

John Hoffman, marketing manager 
for Sanders Technology, said, “OEM 
prices can be as low as $1350. The 
end user price is expected to be in the 
$3000 to $4000 range.” Hoffman ex- 
pects full OEM deliveries to begin soon. 

Hoffman said, “The marketing 
thrust is aimed at Original Equipment 
Manufacturers and companies who 
want ‘captive’ licensing rights to manu- 
facture the printer for their own prod- 
uct line in the U.S. or abroad.” 

A Sanders Technology spokesman 
said, “The ability to print high quality 
output, graphics, signatures, and char- 
acters at the individual work station is 
a major step toward the office of the 
future. With the introduction of the 
new Media 12/7 typographic printer, 
this capability is available at the price 
of daisy wheel printers. At the same 
time high speed draft copy superior to 
the conventional matrix printers is 
available whenever desired. 

“There is virtually no limit to the 
shape or size of the characters or im- 
ages that can be produced on the Media 
12/7,” he added. 

Contact R.C. Sanders Technology 
Systems Inc., 5 Tinkham Avenue, PO 
Box 324, Derry, NH 03038; (603) 434- 
\S1\. Circle No. 100 
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IMS AI VDP-4X Computer 



Designed for both office and home use, 
the Imsai Series VDP-4X is a complete 
assembled and tested microcomputer 
system suited for small businessmen 
and systems developers. 

Three versions, the VDP-40, VDP-42 
and VDP-44, provide disk storage capac- 
ity of 180K, 400K and 780K bytes. 

A fully integrated system, the VDP- 
4X features an 8085 microprocessor, 
32K/64K RAM, dual 5-1 /4-inch floppy 
disk drives, 9-inch CRT, keyboard and 
serial I/O, all in a desk-top cabinet. IM- 




DOS, the Imsai Multi-Disk Operating 
System supplied with the VDP-4X, of- 
fers utilities including video/context 
editor, 8080/85 assembler, dynamic 
software debugging program and flop- 
py disk system diagnostic program. 

The VDP-4X communicates with 
other Imsai VDP-4Xs and other 8080/ 
85-based computers, or acts as a ter- 
minal in a data communication net- 
work. Possible applications include dis- 
tributed data processing, and account- 
ing and inventory functions. 

The Multifunction Processor Board 
(MPU-B) contains an 8085 microproc- 
essor and a serial I/O interface. The 
8085 microprocessor maintains or im- 
proves bus timing margins, thereby re- 
ducing critical timing requirements of 
RAM and other interfaces. 

The Video Interface Board (VIO-D) 
contains logic and firmware necessary 
to create and control the CRT screen 
display. Firmware-controlled display 
options include a 24-line by 80-charac- 
ter display format, insert/delete, pro- 
grammable character set (font), pro- 
tected fields and inverse video. The 
VIO-D supports a 256 alphanumeric 
and graphic character font, both upper 
and lower case ASCII characters (with 
descenders), special symbols and a line- 
drawing character set. With user-provided 



EPROMs, the font may be customized 
to create special characters of the user’s 
design, including foreign alphabets, pic- 
tures and forms. The standard typefont 
generated by the VIO-D is a 5 x 7 dot 
matrix in a 7 x 10 dot cell. 

The 9-inch CRT with a 14 MHz band- 
width minimizes operator fatigue by of- 
fering a large viewing area and a non- 
glare faceplate. 

Six motherboard slots are available 
for user expansion with the VDP-40, 
while five slots are available with the 
VDP-42 and VDP-44. 

The programmable keyboard con- 
sole utilizes an 8035 control processor 
and a high quality keyboard array, ful- 
ly debounced (to ensure that a charac- 
ter is printed only once each time a key 
is engaged). Keys are arranged in type- 
writer layout for operator convenience. 
In addition, each key stroke is registered 
regardless of the number of keys pressed 
simultaneously (N-Key Rollover). 

The power supply is a heavy-duty, 
regulated and unregulated unit. It out- 
puts an unregulated +16 volts DC at 
4.5 amps, +8 volts DC at 16 amps and 
-16 volts DC at 3 amps. Three lines pro- 
vide +12 volts DC, one at 1 amp and 
two at 2 amps; and two lines provide 
+5 volts DC at 1 amp. The power sup- 
ply requires 95-130 volts AC at 60 Hz 
in the domestic version. An internation- 
al version requires 95-130 volts AC or 
190 to 260 volts AC at 50-60 Hz. 

Included with the VDP-4X, IMDOS 
(Imsai’s Multi-Disk Operating System) 
includes high performance utilities, 
such as enhanced 8080/85 assembler, 
video/context editor for program de- 
velopment and documentation, dynam- 
ic software debugging program and com- 
prehensive system diagnostic program. 

Software available for the VDP-4X 
includes ANSI Level 2 FORTRAN IV, 
a linking loader and four kinds of BA- 
SIC - Microsoft, Commercial, 8K and 
Extended. 

A built-in serial port drives optional 
peripheral devices, including line print- 
ers, modems and auxiliary terminals. 
Expansion capability allows the user to 
increase RAM, I/O and disk drives. 

For more information, contact Im- 
sai Manufacturing Corporation, 14860 
Wicks Blvd., San Leandro, CA 94577; 
(415)483-2093. Circle No. 101 
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Systems 

NCR Corporation has announced a 
new low-cost electronic teller terminal 
for financial institutions which can 
handle most transactions at teller win- 
dows, including the printing of pass- 
books, ledger cards and other inserted 
documents. 

The microprocessor-based NCR 
2251 complements the current line 
of NCR terminal systems for financial 
institutions and can operate as a free- 
standing system or can be upgraded 
for on-line communications and data- 
capture capabilities at a later date. 

Programs, which tailor the terminal’s 
functions to the specific requirements 
of the financial institution, can be en- 
tered using the terminal keyboard. If 
the terminal is on-line, the programs 
can be loaded through a central pro- 
cessor or cassette unit. 

In addition to standard teller-trans- 
action functions normally provided by 
free-standing terminals, the new 225 1 
offers other capabilities including the 
calculation of interest as a by-product 
of normal transaction processing. Also, 
the new terminal can be used for both 
front-office and back-office transac- 
tions. In addition it can perform posi- 
tive proof of deposit at the teller sta- 
tion and automatically produce with- 
drawal checks. 

The inserted-forms station used for 
passbooks and printing on various in- 
serted documents includes a 90-column 
matrix printer. The formats used are 
programmed to satisfy each financial 
institution’s specific needs. 



The new terminal is priced at $6950. 
It will be available for customer deliv- 
ery next month. For more information, 
contact NCR Corporation, Dayton, OH 
45479; (5 13) 449-2150. Circle No. 149. 

NCR Corporation today introduced 
a modular terminal for its checkout sys- 
tems in the food and mass merchandis- 
ing industries. 

Supplementing the NCR 255 termi- 
nal, the NCR 2552 terminal uses the 
same in-store computer and software 
programs as the NCR 255 and the two 
can be intermixed in the same store. 

The new NCR 2552 comprises separate 
components, including electronics mod- 
ule, power supply, keyboard/display, 
cash drawer, customer display and up 
to three printers. The various modules 
can be grouped together as a unified 
low-profile terminal or placed at sep- 
arate locations at the checkstand. 

The terminal can be provided with 
receipt, journal, and slip printers, 
which are compact and use dot matrix 
characters. 

In addition to providing flexibility 
in configuring the checkstand, the sys- 
tem allows the store to select only the 
components required for other loca- 
tions. For example, a terminal in the 
manager's office might require only the 
keyboard/display, a printer, power sup- 
ply and electronics module. 

Prices for the NCR 2552 terminal, 
including keyboard-display, electron- 
ics module, cash drawer and three 
printers begin at $3,445. For more in- 
formation, contact NCR Corporation, 
Dayton, OH 45479 ; (513) 449-2 1 50. 
Circle No. 130. 



Electronic Product Associates, Inc., 
San Diego, CA, announces a complete 
ready-to-use microprocessor offering 
an economical solution for both sci- 
entific applications and industrial 
usage. The MICRO-68 computer system 
is priced at $495 completely assembled. 
Built around the Motorola/ AMI/Hitachi 
6800 microprocessor, the MICRO-68 
comes with its own integral power sup- 
ply, 16 button keyboard, a six digit 
LED display and 128 words of RAM. 
The 512 MON-1 Bug PROM contains 
all the service necessary to load pro- 
grams easily, inspect and edit them as 
necessary, insert break points for de- 
bugging and execute. Memory expan- 
sion to 64K and full 1 6 bit I/O can be 
obtained by convenient edge connectors 
which are provided for. All of the mem- 




ory lines of the MICRO-68 can be buf- 
fered on board. The MICRO-68 comes 
in a hardwood cabinet with a transpar- 
ent smoked plexiglass lid and measures 
9” x 1 6” x 2”. Delivery is from stock. 

For more information, contact Elec- 
tronic Product Associates, Inc., 1 157 
Vega Street, San Diego, CA 92110; 

(714) 276-891 1 . Circle No. 102. 

Fairchild Camera and Instrument 
Corporation has introduced the SPARK- 
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16 single-board, 16-bit microcomputer 

based on Fairchild’s 9440 Microflame 
CPU. 

SPARK-16, developed for exercise 
and evaluation of the 9440 Microflame, 
can also be used as a stand-alone micro- 
computer for applications that require 
small amounts of memory. More com- 
plex systems can be built using the 
SPARK-16 plus additional boards to 
be available later. 

The 9440 is Fairchild’s recently 
announced 16-bit microprocessor 
which operates at a clock rate of 
10MHz and executes the Data General 
Nova 1200 instruction set. 

SPARK-1 6 is built on an 8 x 1 0- 
inch board with the standard SI 00 
connector. It includes the 9440 16- 
bit CPU, 8192 bytes of RAM, 4096 
bytes of PROM and memory control 
with DMA (direct memory access). 

The single-board microcomputer 
also features an asynchronous port for 
current loop (TTY) or RS232C inter- 
face, a 100-pin edge connector with 
the 9440 bus, a connector for TTY/ 
RS232C and control switches for Auto- 
load, Continue, Halt and Reset. 

The board comes fully assembled 
and tested with FIREBUG resident as 
firmware in the PROMs. FIREBUG 
is Fairchild’s interactive entry and de- 
bugging program which acts as a posi- 
tion-independent miniexecutive for 
SPARK-16. Fairchild also offers Baby 
Basic in PROMs as an option. 

SPARK-16 requires only a single 5V, 
3A power supply and a terminal to be 
operational. When the Reset and Auto- 
load switches are activated, FIREBUG 
(running out of PROMs) provides a 
system ready to accept commands in- 
teractively from the terminal. 

SPARK-16 boards are available 
immediately either from Fairchild 
local sales representatives or fran- 
chised distributors. Single unit pric- 
ing is $995. For more information, 
contact Fairchild Camera and Instru- 
ment Corporation, Semiconductor 
Components, 464 Ellis Street, Moun- 
tain View, CA 94042; (415) 962-3816. 
Circle No. 170. 

Bulletin 90, 8 pages, letterhead size 
and printed in full color, explains the 
new ‘TPC 90” microprocessor-based 
programmable controller for small to 
medium industrial applications. 

The central processor unit includes 
logic, control, memory and power for 



the entire system. The mounting bases, 
up to six, hold the input/output and 
logic interface modules. The central 
processor unit requires only 10 by 16 
inches of panel area; each mounting 
base 9 by 1 5 inches. The central proces- 
sor has 100% solid-state read/write 
(RAM) memory and read only (PROM) 
memory, field-expandable from 256 to 
1048 words. 

A hand-held read/write memory 
loader provides complete programming, 



Peripherals 

A new family of expandable floppy 
disk systems, called EXP, from Micro- 
mation, Inc., in San Francisco, CA 
offers some exclusive benefits and fea- 
tures in full-sized (8” diskette) floppy 
systems with dual and single drives for 
under $2000. 




EXP is a complete floppy system us- 
ing standard 8” diskettes, with no high- 
priced options and a write-protect and 
front panel activity light as standard. 
Micromation mangement claims deliv- 
ery of either a dual-drive or single-drive 
version of EXP - fully assembled, 
tested and ready to operate — in four 
weeks or less from ordering date. 

According to Micromation, EXP can 
expand with a customer’s needs. Micro- 
mation has an exclusive arrangement 
with Memorex, manufacturer of EXP 
drives, to provide fast and easy conver- 
sion for only $300 per drive to double- 
headed drives that can record on both 
sides of a standard 8” diskette. 

Micromation also offers an optional 
double-density controller (for $300) 
that permits doubling the actual den- 
sity of data on each diskette. Conceiv- 
ably, with an EXP Series floppy disk 
system, a user could increase the stor- 
age capacity of liis original dual-drive 
floppy system to over two megabytes 
with a minimal cost investment for 
conversion. 



editing and real-time monitoring. This 
is as easy to use as an electronic cal- 
culator. Programs can be created, tested 
and debugged before they’re entered by 
means of a desk-top simulator. Trial- 
and-error programming is thus entirely 
eliminated. 

Industrial Solid State Controls, Inc., 
435 W. Philadelphia St., P.O. Box 934, 
York, PA 1 7405 ; (7 1 7) 848- 1151. Cir- 
cle No. 120. 

Continued on p. 128 



The highly reliable EXP floppy sys- 
tem uses drives supplied by Memorex, 
the oldest independent supplier of 
floppy drives. Each drive offers full 
265Kbyte storage in IBM 3740 soft- 
sectored format. Drives are fully war- 
ranted for six months (with an optional 
one-year warranty extension available 
for a nominal fee). 

EXP is fully supported by strong 
software. For program development, a 
user is offered CP/M as one option. 
CP/M, as the most powerful floppy 
disk operating system available for 
microcomputers, has become the stan- 
dart of the industry. Micromation also 
offers a choice between such high level 
languages as BASIC and FORTRAN, or 
complete business application and 
word processing packages. 

EXP Series floppy systems also can 
work with such microcomputers as 
SOL (that don’t use CP/M) by employ- 
ing optional I/O drivers. 

EXP is a complete, fully assembled 
and tested floppy disk storage system 
that’s ready for operation immediately. 
Total system includes: drives, S-100 
controller, power supply and handsome 
Scandinavian style wood and metal en- 
closure. EXP-1 single drive system is 
priced at $1 195, and the EXP-2 dual- 
drive system is $1895. For more infor- 
mation, contact Micromation, Inc., 

524 Union Street, San Francisco, CA 
94133; (415) 398-0289. Circle No. 150. 

A floppy disk subsystem tailored to 
the Intel 8010/8020 bus architecture 
has been developed by Micropolis Cor- 
poration in multiple configurations 
delivering up to 3 million bytes of for- 
matted data storage. 

The SBC-55 is a complete plug- 
compatible subsystem consisting of 
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dual-drive storage module, integral 
power supply, controller board, a 
Multibus interface adaptor board, in- 
terconnecting cables, program develop- 
ment software supplied on two 5-1/4- 
inch diskettes and a subsystem user 
manual. 

A configuration containing a Model 
1055 storage module has a 1.5 MByte 
capacity, according to Robert D. 
Cliisum, Micropolis marketing manager. 
The subsystem may be expanded by a 
Model 1035 dual-drive add-on module, 
which provides up to 1.5 million bytes 
of additional storage. 

The primary market, Chisum said, is 
for software development systems 
which currently require higher storage 
capacities than are available on con- 
ventional 5-1/4-inch drives. With a re- 
cording density approaching 400,000 
bytes per surface, the SBC-55 offers 
development system users 8-inch drive 
capacities at 5-1/4-inch drive prices. 

The SBC-55 unit price is $2300 for 
the single -sided, dual -drive version and 
$2700 for the double-sided, dual-drive 
model. The prices include, in addition 
to the above components, a micro- 
processor-based controller that per- 
forms data formatting, encoding and 
decoding, sector buffering, error de- 
tection and recovery, and other duties. 

The new product is the only end- 
user 5-1/4-inch floppy on the market 
today to offer double density record- 
ing combined with 77 data tracks per 
surface to achieve “quad” density. 

For more information on this pro- 
duct, contact Micropolis Corporation, 
7959 Deering Ave., Canoga Park, CA 
91304; (213) 703-1121. 

Circle No. 147 . 

INFO 2000 Corporation has an- 
nounced immediate availability of 
their floppy disk system for S-100 bus 
microcomputers. The disk system in- 
corporates a controller board called 
DISCOMEM, originally developed for 
use in the INFO 2000 Business Sys- 
tem. This controller enables the manu- 
facturer to offer much faster disk per- 
formance while lowering the overall 
cost of the disk system by $400. The 
S-100 disk system combines the Per- 
Sci Model 277 dual diskette drives 
with the INFO 2000 DISCOMEM 
Controller Board and Digital Research 
CP/M to provide all necessary hard- 
ware and software , when added to any 
S-100 bus computer, for immediate 



operation. Two spindles accept stan- 
dard soft-sectored 8” flexible diskettes. 
The system provides full compatibility 
with IBM 3740 format. 

The PerSci drives used in the INFO 
2000 Disk System have voice-coil posi- 
tioning. They provide seek times up to 
eight times faster than other drives us- 
ing stepping motors for positioning. A 




full disk-to-disk copy with read-after- 
write verification takes well under a 
minute, formatting and verifying a new 
diskette takes less than half a minute, 
and reloading the CP/M Disk Operat- 
ing System from disk takes only a frac- 
tion of a second. 

In addition to the disk controller, 
the DISCOMEM board contains I/O in- 
terfaces required for most microcomput- 
er systems. These include 2 RS-232 ser- 
ial interfaces with software selected 
baud rates from 50 to 19,200 bits per 
second, 3 8-bit TTL-level parallel inter- 
faces (2 output, 1 input), and provision 
for 8K of EPROM or for 7K of EPROM 
and IK of scratchpad RAM. The I/O 
facilities enable the DISCOMEM to be 
combined with just two additional 
S-100 logic boards - a CPU board and 
a 32K RAM board — to create a com- 
plete high-performance, disk-based 
microcomputer system for business or 
scientific applications. 

Cost of the complete dual-drive 
disk system, including all I/O facili- 
ties and CP/M is $2600. Another 
model, without the I/O facilities, is 
available for $2450. Delivery of the 
system, fully assembled and tested, is 
quoted by the manufacturer as two 
weeks from receipt of order. For more 
information contact INFO 2000 Cor- 
poration, 20630 S. Leapwood Ave., 



Carson, CA 90746; (213) 532-1702. 
Circle No. 146. 

Industrial Electronic Engineers, 

Inc. (IEE), a supplier of diversified 
information display technologies, pre- 
sents its largest ARGUS panel display 
system. The new, page size display 
provides 320 (8 rows of 40) charac- 
ters and is one of a series of several 
new displays with 40 characters per 
line. 

All units provide .21” characters in 
the familiar 5x7 dot matrix, although 
this family of models actually contains 
5x9 capability for future lower case or 
European font uses. The larger versions 
display 12 and 24 lines of data, while a 
compact 2-line unit is also in develop- 
ment. All models are available in neon- 
orange (filterable to red) or green dis- 
play. A standard editing cursor is 
featured along with high (100 KHz) 
data loading rates, low power, extreme- 
ly wide (120°) viewing angles and the 
steady pleasing display associated with 
DC neon gas discharge units. 

Manufacturers of terminals, auto- 
matic teller machines, word-processing 
equipment and specialized test and con- 
trol devices will benefit from the appli- 
cation of this new system. It requires 
less than 25 watts, offers 50,000 hour 
life, is only 2.75” deep and operates 
with a standard TTL ASCII interface. 

The complete system, including all 
electronics, is priced at $699 at the 
100-piece level. Delivery is off-the-shelf. 
For more information, contact Bob 
Groshong, IEE, 7740 Lemona Avenue, 
Van Nuys, CA 91405; (2 13) 787-03 1 1 , 
X275. Circle No. 145. 

A low-cost video display terminal 
with up to eight pages of memory, 16 
function keys and total flexibility of 
format, editing, interface and trans- 
mission has been released for sale by 
Lear Siegler, Inc./Data Products Div. 

Priced at $1795 in single quantity, 
the new ADM -42 comes standard with 
two 1920 character pages of memory 
that can be optionally expanded in two 
page increments to eight full pages. 

All pages have independent protect, 
write/protect, program mode and 
cursor retention characteristics that 
are automatically retained in the ter- 
minal’s memory for recall when the 
user pages to another screen of data. 

The ADM42 features a detachable 
keyboard with upper and lower case, 
numerics, punctuation, control, num- 
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eric keypad and 16 function keys as 
standard. The function keys are shift- 
able to initiate 32 specific functions ex- 
ternal to the terminal. Programmable 
function keys are also available as an 
option. 




In addition to complete cursor posi- 
tioning from the keyboard or host 
computer, the operator may designate 
fields in blanking/underlining, blink- 
ing or reverse video modes to highlight 
key data. A field protection mode also 
allows the user to protect specific areas 
on the screen. These fields appear in re- 
duced intensity and cannot be typed 
over, or overwritten by the remote com- 
puter until the terminal is removed 
from the protect mode. 

The ADM-42 also gives the operator 
three ways to tab: a protect mode that 
tabs to the first unprotected space; a 
modulo tab set at any number from 1 
to 79; and a columnar tab equivalent 
to that on a standard typewriter. 

Other standard editing capabilities 
include: clear space, character/line in- 
sert, character/line delete, line erase, 
page erase, tab/back tab. 

The terminal features a high resolu- 
tion, 15 inch diagonal display screen 
with 1920 characters arranged in 24 
rows of 80 characters and a 7x9 dot 
matrix. A 25th line is also provided ex- 
clusively for terminal status indicators 
and messages of up to 79 characters. 
With an optional monitor stand, the 
ADM-42’s detachable keyboard and 
monitor can also be conveniently sep- 
arated from the terminal’s control unit 
for added space savings. 

The ADM-42 is directly compatible 
with the company’s ADM-2 and is pre- 
programmed at the factory for compat- 
ibility with many industry standard 
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computer systems. Parameters such as 
alternate ESC sequence lead-in, end 
block character, new line character se- 
quence, field separator and a function 
sequence preamble are easily changed 
from the “keyboard” or computer to 
conform with the user’s specific com- 
puter system or systems. 

Full or half duplex conversation 
modes are also switch and keyboard 
selectable. Standard block transmission 
modes are: Send line unprotected, send 
line all, send page unprotected, send 
page all, send message unprotected, 
send message all, send cursor coordi- 
nate and send function sequence. 

RS-232C and 20 mA current loop 
interfaces are standard. Asynchronous 
baud rates include: 50,75, 110, 134.5, 
150, 300, 600, 1200, 1800, 2000, 
2400,3600,7200 and 9600. 

A synchronous communication in- 
terface, special character generator 
and line drawing set, and serial or 
parallel printer interfaces are also 
available as options. 

For more information, contact 
Lear Siegler, Inc. /Data Products Divi- 
sion, 714 N. Brookhurst, Anaheim, CA; 
toll free (800) 854-3805, in California 
( 714 ) 774-1010. Circle No. 144. 

A low-cost, 180 cps matrix printer 
has been introduced by Lear Siegler, 
Inc. /Data Products Division. 

Priced at $2045 in single quantity 
for the serial interface model and 
$1995 in single quantity for a parallel 
version, the 300 Series Ballistic Printer 
features a built-in microprocessor that 
provides complete control of all print 
functions, 15 switch selectable form 
lengths, 15 perforation skipover for- 
mats and complete vertical and hori- 
zontal tabulation control. 

For application flexibility, espe- 
cially in bilingual printout applica- 
tions, the processor also gives the user 
print and font controls that enable the 
printer’s 128 printables to be expanded 
to two sets of 128 for alternating char- 
acter sets on a line-by-line basis. 

Another benefit of the 300 Series 
microprocessor is a space and blank 
character compression buffer. As data 
is received, the buffer looks ahead and 
automatically compresses all space and 
blank character counts into one, two 
or three byte strings. This maximizes 
the printer’s data buffer storage capaci- 
ty for data-not-spaces and allows the 
printer to tab over blanks and spaces 



at slew rates of 50 inches per second 
for increased throughput. 

The Model 310 (Serial Interface) 
comes standard with a 512 character 
buffer. The Model 301 (Parallel) has a 
256 buffer. Both are optionally ex- 
pandable to 2048 characters making it 
possible to fully buffer a 1920 charac- 
ter CRT screen of data without wait- 
ing for the screen to transfer to the 
printer on a line-by-line basis. Conse- 
quently, the operator can input a sec- 
ond page of data on a CRT while the 
printer prints the first page. 

To retain the operator’s programmed 
forms and print/font controls when 
power to the printer is turned off, the 
300 Series also features a resident, non- 
volatile format retention system. The 
battery powered system operates only 
when ac power is terminated and 
holds format settings for up to 96 
hours at a time. Battery life expec- 
tancy is conservatively rated at two 
years. 

The 300 Series includes a patented 
Ballistic Print Head designed to oper- 
ate without duty cycle restrictions and 
with a print life greater than ordinary 
solenoid-type heads. The print head 
provides a 9 high x 7 wide dot matrix 
for true underlining and lower case de- 




scenders. It also enables printing on 
forms that range from 100 lb single 
part stock to multi-part forms consist- 
ing of up to one original and five copies. 

For more information, contact Lear 
Siegler, Inc./Data Products Division, 

7 14 N. Brookhurst, Anaheim, CA 
92803; toll free (800) 854-3805, in 
California (714) 774-1010. 

Circle 143. 
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A no frills low-cost CRT terminal 

with either 64x16 or 32x16 characters 
screen format has been added to the 
Informer product line. 

An Informer spokesman said the 
new D-31 1 model, available with cither 
a 6- or 9-inch screen, is basically the 
standard Informer terminal without 
factory -set options. The customer may, 
however, set parity, baud and some cur- 
sor codes. An options chart is included 
with each unit to facilitate changes. 

The D-31 1 is priced individually at 
$850 per keyboard/display. Quantity 
prices are available on request. 

The D-31 1 is factory -shipped with 
the following characteristics: option 

1 5 keyboard, upper case only ; 6-inch 
CRT; 9600 baud, preset, with 15 rates 
selectable; full/half duplex operation, 
switch selectable; automatic scrolling; 

2 intensities, blinking fields; selective 
erase; RS232C interface; underscore 
cursor, cursor positioning (x,y); odd 
parity; bell; 1 10/220 volt operation; 
N-key rollover keyboard, and automat- 
ic line feed. 

For more information, contact 
Will Little, Vice President, Informer, 
Inc., 8332 Osage Ave., Los Angeles, 

CA 90045; (213) 649-2030. Circle 
No . 142. 

A tape cartridge mass memory unit 
that performs data logging from a data 
source without the need for a control- 
ler, provides additional storage for sys- 
tems using a controller, and transports 
data between different HP desktop 
computers is now available from the 
Hewlett-Packard Company. 

The HP 9875 Cartridge Tape Unit 
is available in either single or double 
tape drive configurations, each tape 
containing as many as 225K bytes of 
information. Both models share the 
capabilities of data interchange and ac- 
quisition. A built-in microprocessor 
offers an extensive 23 command set to 
provide maximum formatting flexibil- 
ity. 

Tli rough the HP Interface Bus 
(IEEE Standard 488-1975) the HP 
9875 may be interfaced to all Hewlett- 
Packard Series 9800 desktop comput- 
ers (Models 9845, 983 1 , 9830, 9825, 
9821, 9820). Data from any computer 
in the series can be stored and read 
into any other. Old data files can be 
used on new computers without man- 
ually re-entering the data. Because 
the tape unit stores data in HP's Stan- 



dard Interchange Format (SIF), an SIF- 
compatible machine can read any HP 
9875 tape on its own internal tape 
drive. Data can be transported between 
any two SIF-compatible can generate 
SIF-compatible tapes using the HP 
9875. 

A ‘listen-only' mode enables the 
HP 9875 to perform certain data ac- 
quisition operations independent of 
an external controller. In the ‘program- 
mable listen-only' mode, the HP 9875 




can read and execute a tape command. 

Similar to a disc, the IIP 9875 par- 
titions its tapes into files and records, 
with two physical tape tracks treated 
as a single logical track. Data can be or- 
ganized into either serjal access or ran- 
dom access formats in record sizes 
from 2 to 256 bytes. The HP 9875 is 
also equipped with a programmable I/O 
delay and the capacity to respond to 
both serial and parallel polls. 

The HP 9875 Cartridge Tape Unit 
is priced at $2600 with one tape drive 
and $3100 with two tape drives. Op- 
tional HP desktop computer interfac- 
ing is available. Delivery is six to eight 
weeks. 

For more information contact In- 
quiries Manager, Hewlett-Packard Com- 
pany, 1507 Page Mill Road, Palo Alto, 
CA 94304; (41 5) 856-1501 . Circle No. 
141. 

Introduced by GNT Automatic, 

Inc. of Waltham, MA, the GNT 36 
Tape Punch handles oiled and dry 
paper tape and all types of Mylar and 
Mylar foil tapes without adjustment. 
Easily integrated into a wide variety of 
equipment, the compact unit measures 
only 2.4"W x 4.7"D x 3"H. All com- 
ponents in the modular device are field 
replaceable by the user. 

Providing a die block life of 150 
million characters, the GNT 36 punches 
up to 50 characters per second. With 
an allowable back tension of about 5 
oz., the bidirectional unit accommo- 
dates 5, 6, or 8 hole tape widths, se- 
lectable by the user. A second version 



of the GNT 36 punches up to 75 char- 
acters per second. 

The GNT 36 Tape Punch is priced 
at $495 in single units; quantity dis- 
counts are offered. 

For more information contact GNT 
Automatic, Inc., Verner Norby, Mar- 
keting, 440 Totten Pond Rd., Waltham, 
MA 02 1 54; (6 1 7) 890-3305. Circle No. 
140. 

The ECD SMART ASCII, a CRT 
based intelligent terminal, can display 
full line-printer format: up to 132 char- 
acters per line. It can display up to 40 
lines on its 1 5” CRT with up to 4096 
characters. The standard font is the 
full upper and lower case ASCII char- 
acter set, but by using the supplied 
font editor program users can design 
their own special characters. The key- 
board is relcgendable so users can eas- 
ily modify it to match a new character 
set. Foreign language fonts can be im- 
plemented. 

The interface for the SMART ASCII 
does not require any special protocol 
from the host. It communicates via an 
RS-232 line and looks like a simple 
printer/keyboard combination to the 
host. This allows for cither direct hook- 
up, or remote use via dial-up lines with 
keyboard selectable baud rates from 
1 10. to 9600. 



The SMART ASCII comes with a 
text editing program that allows com- 




plete offline editing and supports 
transmitting data at a character, line, 
or block at a time to the host. The 
SMART ASCII will also execute user 
written BASIC programs. 

The system consists of a control unit 
with 37K of memory, a 78 key key- 
board, a 15” CRT and 2 mini cassette 
drives at a price of $7900. 

For further information contact 
Richard Eckhardt, ECD Corp., 196 
Broadway, Cambridge, MA 02139; 
(617) 661-4400. Circle No. 139. 
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Epson America, Inc. introduces an 
80-column Model 3110 Dot Matrix 
Printer Mechanism featuring a one- 
hundred-million character dot head. 

This new mechanism offers OEM 
three times the present head life of 
mechanisms in its price range. It sells 
for less than $250 in 500 quantities. 

Long life of the head with ruby- 
jeweled support comes from the mech- 
anism’s precise alignment and pin move- 
ment using techniques developed by 
Shinshu Seiki Co., Ltd., Epson’s par- 
ent in Japan. 




The Model 3110 prints 80 columns 
at 150 characters per second, with a 5x 
7 dot matrix character and 1/10 col- 
umn spacing tailored for the small- 
business and home computer markets. 

DC power used for the magnet, sole- 
noid and detector allows OEM to save 
manufacturing cost by purchasing the 
standard Epson mechanism for use 
with systems that will run on US or 
foreign line currents. The unit requires 
a 24V/30-42V/5V DC power supply 
provided by the OEM, plus appropriate 
case, control board and interface elec- 
tronics. 

Size of the Model 31 10 is 95 mm 
high, 335 mm wide and 185 mm deep; 
weight is 6.6 pounds (3 kilograms). 

A 40-column version of this mech- 
anism is currently available, designated 
Model 512, for $155 in 500 quantities. 

For more information, contact 
Epson America, Inc., 23844 Hawthorne 
Blvd., Torrance, CA 90505; (213) 378- 
2220. Circle No. 138. 

General Robotics Corporation offers 
a DMA floppy disk system for the LSI- 
1 1 . The new product, called the FD/X3, 
was available for delivery in June 1978. 

The floppy disk subsystem consists 
of three double sided double density 
drives, each containing 1 .25 megabytes 
of data for a total on line capacity of 
3.75 megabytes. The controller uses a 
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DMA interface to the LSI-1 1 bus to ob- 
tain prolonged data rates in excess of 
500K bits per second. 

The central processor is an LSI" 11/2 
with the EIS/FIS arithmetic unit. The 
memory consists of 62K bytes of MOS 
RAM. A real time line clock enables the 
user to synchronize tasks to real time 
events. A serial asynchronous I/O port 
provides interfacing capability with 
RS232, 20 mA, or TTL type devices. 

A 1 6 slot backplane allows room for 9 
expansion slots. For users who wish to 
store programs in PROM, empty sock- 
ets are provided on the bootstrap mod- 
ule for additional PROM or EPROM 
capability. The bootstrap module also 
contains firmware diagnostic programs 
for easy fault location and diagnosis. 

The system software for the FD/X3 
is the DEC RT-1 1 operating system 
and license. The software includes file 
utilities, assemblers, macro-assemblers, 
linkers and loaders, and will support 
higher level languages such as APL, 
FORTRAN, BASIC, and DIBOL. 

The FD/X3 is priced at $1 1 ,000 in 
single quantities, F.O.B. Hartford, WI. 
The price in quantities of 20 systems 
with a Run Time RT-1 1 monitor is 
$7500 System options include printers, 
CRTs, hardcopy terminals, cartridge 
disks and a variety of special purpose 
interfaces. Software options include 
higher level languages such as APL, 
FORTRAN, BASIC and TSX, a time 
sharing operating system. 

For more information on the new 
FD/X3, or the CD/X3 (20 Megabyte 
cartridge disk system) or MVT/X3 
(desk top computer system), contact 
Donald D. Woelz, National Sales Mana- 
ger, General Robotics Corporation, 57 
North Main Street, Hartford, WI 53027; 
(414) 673-6800. Circle No. 137. 

Dynabyte, Inc. offers its Naked Ter- 
minal, an S-100 module that functions 
with a keyboard and video monitor. 

The Naked Terminal displays 80 
characters on 24 lines using both upper 
and lower case characters in a 5x7 font. 

Half duplex, full duplex and a block 
mode that allows editing before trans- 
mission are features of the Naked Ter- 
minal. The more expensive dumb ter- 
minal does not have block mode. Edit- 
ing is aided by an addressable cursor. 

Switch-selectable features include 
black-on-white or white-on-black, blink- 
ing or non-blinking underline cursor, 



and variable baud rates. 

No software is required. The Naked 
Terminal can be configured by dip 
switch to drop into an existing system, 
replacing the serial I/O card and stand- 
alone terminal without making any 
changes to software. 

The Naked Terminal is a complete 
dumb terminal on an S-100 board. It 
contains a microprocessor and its own 
memory, software drivers and internal 
bus. It will not take up any of the 64K 
memory space on an S-100 bus. 

The Naked Terminal is completely 
assembled, socketed, tested and burned 
in. Dynabyte offers a full year warranty. 

For more information, contact Rick 
Mehrlich, Marketing Director, Dyna- 
byte, Inc., 4020 Fabian, Palo Alto, CA 
94303; (41 5) 494-7817. Circle No. 136. 

A bus addressable digital panel dis- 
play compatible with 8- and 16-bit 
microprocessor systems has been intro- 
duced by Pichler Associates of Little- 
ton, MA. 

The Pichler DP08 is an 8-digit, bus 
addressable panel display with its ad- 
dress encoded in the bus connector to 
facilitate interchanging or replace- 
ment without internal adjustment or 
rewiring. This permits virtually unlim- 
ited system configurations. Binary 
weighed, address select lines allow up 
to 32 of the PIA compatible displays 
to operate from the same 9 wire signal 
bus. Once addressed, the display ac- 
cepts up to 8 BCD encoded digits 
from the bus at 200K digits per sec- 
ond, and stores them in a RAM for 
subsequent display. While accessing 
the RAM, the unit automatically blanks. 

Available in table top and front/rear 
panel-mount versions, the Pichler 
DP08 measures only 5” x 2” x 6” 
with easy to read 0.31” x 0.25” LED 
characters. Both can be supplied with 
an optional, integral thumbwheel for 
address selection. For multiplexing one 
to 32 DP08’s on a long distance serial 
line, Pichler offers the baud rate select- 
able DPMX08-A ASCII-Coded Serial 
Current Loop to DP08 Parallel Bus 
Converter. 

The Pichler DP08 is priced from 
$215 depending on configurations; the 
DPMX08-A from $320. For more infor- 
mation contact Pichler Associates, 

Peter Martin, Director of Engineering, 
410 Great Road, Littleton, MA 01460; 
(617) 486-8948. Circle No. 125. 
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Mind your 
own 
business 

with 

computers - 
personal 
computers 




"Meet my accountant!'* 

Your business may be manu- 
facturing, engineering or de- 
signing panel meters. Or your 
“business” may be looking 
for fun ways to improve your 
golf game — play chess — even 
make the perfect martini. What- 
ever your business may be — 
the computer can be your part- 
ner. Let Personal Computing 
show you how to mind your 
own business and have fun, too. 

Personal 

Computing 
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Okidata Corporation has announced 
the Slimline Series of line printers. The 
new microprocessor-controlled 300, 
250, 160 and 125 LPM units feature 
program controlled font selection, 
stored program diagnostics and a choice 
of plug-compatible interfaces. 

The new 1 32 column 300 and 1 60 
LPM models print 7x7 characters. The 
250 and 125 LPM units print 5 x 7 or 
9x7 characters. Users may change 
fonts on command, selecting from 
twelve different styles including true 
lower case, double height, double width 
and double height and width. Graphics 
capability is also offered. Microproces- 
sor-based RS232 and plug-compatible 
interfaces are available for popular 
CRTs, minicomputers and micropro- 
cessors. 

Features include stored program 
machine history and a 500,000,000 
character head warranty. Self-Test 
printouts start with a coded header 
which identifies machine options and 
revisions and eliminates the service 
delays caused by searching customer in- 
stallation records. 

The attractive Slimline units are 
slightly larger than an office typewrit- 
er, measuring 23” wide by 22” deep 
by 10” high for the 300 and 250 LPM 
models and 8 1/2” high for the 160, 
and 125 LPM units. Centronics, Data- 
products and other parallel interfaces 
are offered. A microprocessor-based 
RS232 interface is also available with 
seven switch-selectable protocols, seven 
switch-selectable speeds, auto answer 
and a choice of buffer sizes. 

Deliveries of the 125 and 160 LPM 
models started this summer. The 
first shipments of the 250 and 300 
LPM units will be in the fall with full 
production scheduled for the end of 
the year. Prices for the 300 LPM mod- 
el are under $2500 in 100 quantities. 

For more information, contact Oki- 
data Corporation, 1 1 1 Gaither Drive, 
Mount Laurel, NJ 08054; (609) 235- 
2600. Circle No, 121. 

Perkin-Elmer’s two CRT terminals, 
the Model 1 100 and OWL-1200, and its 
new PUSSYCAT CRT Page Printer now 
offer seven international character sets 
for all major European languages. 

“The new character sets include 
British, German, French, Danish/Nor- 
wegian, Swedish, Spanish and Cyrillic 
and are part of a strong thrust into ter- 
minal markets outside the U.S.,” ac- 



cording to Terminals Division General 
Manager James R. Folts. 

“Both the CRTs and the printer 
utilize a high-resolution 9 x 12 char- 
acter matrix, which displays quite 
clearly the various special vowels and 
symbols required by these languages,” 
said Folts. “The Model 1 100 and 1200 
CRTs complement this high character 
resolution with a high quality monitor 
and extensive arrangements to mini- 
mize glare, guaranteeing excellent read- 
ability.” 

For more information, contact Per- 
kin-Elmer at Randolph Park West, 

Route 10 & Emery Ave., Randolph, NJ 
07801; (800) 631-2154. Circle No. 122 

An integrated small computer sys- 
tem with four full-size floppy disks on- 
line has been introduced by Processor 
Technology Corporation. 

The new system, Sol System IV, in- 
cludes the company’s Sol-20 mainframe 
with 50,176 8-bit words of RAM mem- 
ory, a Helios II Model 4 Disk Memory 
System, PTDOS Disk Operating System, 
Extended Disk BASIC, a video monitor 
and complete documentation. Total 
mass storage capability on four for- 
matted disks is 1 .5 million bytes. 




The PTDOS Disk Operating System 
offers advanced functions including 
complex editors, assembler, device- 
independent files and random indexed 
files. 

Extended Disk BASIC was designed 
to obtain maximum performance from 
Sol/Helios hardware. The video display 
can be addressed randomly to any posi- 
tion on the screen so one can easily 
write powerful forms control proce- 
dures. Extended BASIC includes string 
and advanced file functions, timed in- 
put, complete matrix algebra, base 10 
and rational logarithms, trigonometric 
functions, exponential numbers and 8- 
digit precision. 

In addition to Extended BASIC, 
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Processor Technology offers Disk FOR- 
TRAN and Disk PILOT languages as 
low cost options. 

Suggested domestic price for Sol 
System IV fully assembled and factory 
tested is S7995. Delivery from Sol 
computer dealers throughout the United 
States, Canada and internationally is 
stock to 90 days. 

For more information, contact 
Processor Technology Corporation, 

7100 Johnson Industrial Drive, Pleasan- 
ton, CA 94566; (415) 434-2244. Cir- 
cle No. 123. 

Talos Systems has a low-cost digit- 
izer sold in kit form, consisting of two 
circuit boards, components, pen-like 
stylus and working surface. The unit 
measures 15” x 15”x l”when com- 
pletely assembled, and supports an 11” 
x 11” active digitizing area. 

The digitizer specifies 200 lines per 
inch (0.005”) resolution and outputs 
100 coordinate pairs per second. Point 
and Continuous operating modes are 
switch selectable, and the unit never 
requires any alignment or calibration, 
according to Talos. 

Typical applications include inter- 
active graphics, cartography, computer- 
aided design, mathematical analysis, 
games, menu data entry and CRT cur- 
sor control. 

Standard output is 16 bit parallel 
binary; RS232 is optional. The kit can 
be ordered directly for $395.00. For 
more information, contact Talos Sys- 
tems, Inc., 7419 Hast Helm Drive, 
Scottsdale, AZ 85260; (602) 948-6540. 
Circle No. 131. 

PolyMorphic Systems has increased 
the storage capabilities of its System 
88 microcomputers through a new op- 
tion, the 88/MS. 

The 88/MS consists of two drives 
for 8-inch magnetic storage disks in a 
walnut cabinet with brushed aluminum 
front panel that matches other products 
in PolyMorphic’s System 88 line. 

The 88/MS makes possible mass 
storage through the use of disks that 
are not only larger than mini-floppy 
disks but will store twice as much in- 
formation per square inch and store it 
on both sides. One disk can hold 1 .2 
Mb — more than 500 pages of text. 

A System 88 microcomputer with 
one or two 88/MS units will handle 
all the files and processing needs of 
most small businesses and professional 
offices. 



Present owners of any System 88 
microcomputer can add the 88/MS 
mass storage unit with no changes in 
their equipment’s operating system. 
Ready-to-use packages for doing such 
tasks as accounts receivable are avail- 
able. 




For more information, contact 
PolyMorphic Systems, Inc., 460 Ward 
Drive, Santa Barbara, CA 931 1 1 . Cir- 
cle No. 124. 

A 10-megabyte cartridge disc sub- 
system for the microNOVA computer 
family was announced today by Data 
General Corporation. The Model 6095 
Cartridge DG/Disc combines five mega- 
bytes of fixed and five megabytes of 
removable storage for integral system 
backup. Complete subsystems are 
priced at $8900. The Model 6095 Car- 
tridge DG/Disc consists of an in-house 
designed and manufactured cartridge 
subsystem that attaches to the micro- 
NOVA processor via its 16-line I/O bus. 
Deliveries are 90 days ARO. 

Each disc incorporates fixed/remov- 
able discs, a 5-megabyte fixed disc plat- 
ter and a 5-megabyte removable car- 
tridge. A single spindle drives both 
discs and each disc surface has a cor- 
responding read/write head. The data 
channel controller is physically part of 
the drive. 

Systems using the new disc have soft- 
ware support under Data General’s Op- 
erating System (DOS). DOS provides a 
medium-scale program development or 
program environment on a small-scale 
system. It offers buffered and unbuf- 
fered I/O and device independent file 
transparency; comprehensive disc file 
management; high-level language sup- 
port; and extensive utilities. 

Specifically. DOS supports FOR- 
TRAN IV, single/multiuser BASIC 
and Business BASIC high-level lan- 
guages, RJE80 (2780/3780) and HASP 
II communication emulation packages; 
communication access manager (CAM) 
and sensor access manager (SAM) I/O 



You don’t buy a 
personal computer 
eveiyday. 

So when you do, 
make sure you know 
what you’re buying. 

Hayden can help with 
4 introductory guides! 

Consumer’s Guide to Personal 
Computing and Microcomputers 

(Freiberger/Chew) 

You need no previous knowledge of 
microcomputers to understand and use 
the introductory principles and products 
that are explained and reviewed. 

# 5680-X, paper, $7.95 (tentative) 

Home Computer Systems 
Handbook (Libes) 

A primer covering the practical knowledge 
you should have to be able to intelligently 
purchase, assemble, interconnect, and 
program the microcomputer. # 5678-8, 
paper, $8.45 

The 6800 Microprocessor: 

A Self-Study Course with 
Applications (Leventhal) 

A self-teaching introduction to the popular 
6800 microprocessor, containing 15 
lessons that emphasize the control 
applications of microcomputers. 

# 5120-4, paper, $5.95 

APL: An Introduction (Peelle) 

Teach yourself the APL language by using 
this book — with or without a computer! 
Includes many examples of APL 
expressions and selected exercises. 
*5122-0, paper, $7.50 (tentative) 

Hayden Book Company, Inc. 

50 Essex Street 
Rochelle Park, NJ 07660 



Available at your 
local computer store! 




peigonal 

computing 

books! 
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TERMINALS 
FROM TRANSNET 



OUTRIGHT PURCHASE OR FULL 
OWNERSHIP UNDER OUR 
24 MONTH 100% EQUITY RENTAL PLAN 

PURCHASE ‘PER MO. 

PRICE 24 MOS. 

DECwriter II $1,495 $ 75 

DECwriter III 2,695 137 

DECprinter I 1,795 92 

VT52 DECscope 1,695 85 

VT100 DECscope . . . . 1,695 85 

VT55 DECgraphic CRT 2,395 122 

Tl 745 Portable 1,875 94 

Tl 765 Bubble Memory 2,995 152 

Tl 810 RO Printer ... 1,895 97 

Tl 820 KSR Terminal . 2,395 122 

ADM 3A CRT 875 45 

HAZELTINE 1400 CRT 845 43 

HAZELTINE 1500 CRT 1,195 61 

Data Prod. 2230 .... 7,900 395 

QUME Ltr. Qual. KSR 3,195 163 

QUME Ltr. Qual. RO . 2,795 143 

DATAMATE Mini Floppy 1,750 89 

•FULL OWNERSHIP AFTER 24 MONTHS 



12 MONTH FULL OWNERSHIP, 
36 MONTH LEASE AND RENTAL 
PLANS AVAILABLE ON ABOVE 
AND OTHER EQUIPMENT 



MOST EQUIPMENT AND OPTIONS 
IN STOCK FOR IMMEDIATE SHIPMENT 






l RANSN FT 
CORPORATION 

2Q05 Route 22, Union, N.J. 07083 

201 - 688-7800 



ydu 

think 

you 

got 

problems 

You don't. Because you've probably 
come up with some solutions our 
readers would like to hear about. 
You've probably come up with a new 
computer game. Or maybe you've 
figured out a novel way to interface 
a frammistan with a whammistan. 
Whatever, you ought to let your fel- 
low computerphiles know about it. 
Write an article for Personal 
Computing. And write it clearly 
enough tor a hobbyist or novice to 
understand. Send article, article idea 
or outline to: Editor, Personal 
Computing, 1050 Common- 
wealth Ave., Boston, MA 02215. 
Payment varies with length and 
quality of article. Include stamped, 
self-addressed envelope. 
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utilities; and macro assembler, editors, 
relocatable linking loader, symbolic de- 
bugger, software library and develop- 
ment utilities. 

Specifications of the Model 6095 
Cartridge DG/Disc include 408 tracks 
per surface, 12 sectors per track and 
512 bytes per sector. Head position- 
ing time is 38-milliseconds average and 
a maximum of 8-milliseconds track-to- 
track. Data is fully buffered by sectors 
and transfers at the rate of 312,000 
bytes per second. 

For more information, contact 
Data General Corporation, Route 9, 
Westboro, MA 01581 ; (617) 366- 
8911. Circle No. 135. 

Summagraphics announces a 
new version of its popular low-cost 
Bit Pad, the digitizer for small comput- 
er systems. The new Bit Pad configura- 
tion is Intel Multibus compatible. The 
Bit Pad can now be plugged into the 
Multibus along with single board com- 
puters (SBC), memory and I/O boards, 
peripherals and controllers. 




All electronics are located on one 
SBC card. Operational control and 
status indication is provided from a 
small, hand-held console. The system 
also includes an 1 1” x 11” Bit Pad 
tablet and a data input stylus. The 
basic Multibus Bit Pad configuration 
carries a retail price of $625. 

For additional information, con- 
tact Summagraphics Corporation, 35 
Brentwood Avenue, Fairfield, CT 
06430, Telephone: (203) 384-1344. 
Circle No. 127. 

General Logic, Inc. a subsidiary of 
Standard Logic, Inc. announces the 
FD-8200T NOVA Compatible Floppy 
Disk System. Hardware, software and 
media compatible with the Data Gen- 
eral line of NOVA minicomputers, the 
self-contained FD-8200T comes in 
either single or dual drive configura- 
tions and may be supplied with single 
sided or dual sided drive mechanisms. 



Up to four single sided drives per con- 
troller may be implemented with an 
expansion chassis. 

All units are available in either rack 
mount or table top assemblies and 
come complete with power supply, 
enclosure with full LED status display 
and I/O cables. Delivery is 30 days 
ARO. Quantity one price for Dual 
Drive Configuration is $3500. 

For more information, contact 
Frank C. Phillips, Marketing Manager, 
General Logic, Inc., 22 15 Standard 
Ave., Santa Ana, CA 92707 ; (714) 
979-4770; outside CA (800) 854- 
3024. Circle No. 126. 

Texas Instruments Incorporated an- 
nounced a low-cost, quiet electronic 
data terminal, the Model 820 Keyboard- 
Send Receive (KSR) Terminal. 

Following the Model 810 Printer 
introduced 18 months ago, the Model 
820 Terminal broadens TFs product 
offerings for the data entry computer 
input/output and the fast growing 1200- 
baud timesharing markets, Tl said. 

The 820 features quiet operation, 
150-cps printing of an original and five 
highly legible copies with a 9 x 7 dot 
matrix format, a full 128-alphanumeric 
character ASCII keyboard, a 640 char- 
acter FIFO buffer and answerback 
memory. Other standard features in- 
clude keyboard selectable baud rates, 
a preprogrammed self-testing capabil- 
ity and serial asynchronous data com- 
munication at rates from 1 10 to 9600 
baud. 

A Tl spokesman said that the below 
60 dBA noise level for the new terminal 
is expected to be a strong selling feature 
of the 820. 

The 820’s latest microprocessor de- 
sign technology provides microproces- 
sor control of printing functions, pro- 
grammable forms control and a buf- 




fered communications interface. 

The 820’s options include a com- 
pressed character font, numeric clus- 
ter, full ASCII/APL keyboard, inter- 
national character sets, and device/ 
forms control. 
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A table-top unit, the Model 820 KSR 
Terminal weighs only 40 pounds and is 
26" x 8.25" x 21". Production deliv- 
eries are scheduled to begin in the third 
quarter, 1978. The 820 is priced at 
$2,395 (U.S. domestic) in quantity one 
with OEM discounts available. 

For more information contact Texas 
Instruments Incorporated, Digital Sys- 
tems Division, P.O. Box 1444, M/S 784, 
Houston , TX 7700 1 , (7 1 3) 49 1 -5 115, 
X2 1 24. Circle No. 129. 

Timeplex. Inc. introduced its micro- 
plexer, a series of statistical multiplex- 
ers, at the 1978 National Computer 
Conference in Anaheim, CA. The first 
two models, the M4 and the M8, com- 
bine either 4 or 8 asynchronous in- 
puts of 1 10 to 2400 bps over a single 




data link line of 1200 to 9600 bps. 
Equipped with a data buffering capa- 
bility, microplexers allow, for brief 
periods, a cumulative data transmission 
rate well above the theoretical capacity 
of the transmission line. 

Microplexers feature internal 
microprocessors that run continual di- 
agnostic programs and then display the 
existence of any fault condition. In ad- 
dition, microplexers use a reliable 
ARQ — Error Correction System — to 
eliminate data transmission errors 
caused by noisy telephone lines and 
faulty modems. 

With the use of software demulti- 
plexing, microplexers can act as termi- 
nal cluster concentrators that feed 
multiplexed data directly into a com- 
puter or front end processor. This ap- 
plication can result in significant sav- 
ings in the cost of computer ports. 

A complete four-channel model, 

M4 is priced at $1750 and the eight- 
channel model M8 at $2750. Options 
include built-in modem. Delivery is 
quoted at stock to 30 days ARQ. 

OEM and Quantity discounts are 
available. 

For more information, contact 
Timeplex, Inc., 100 Commerce Way, 
Hackensack, NJ 07601 ; (201) 646- 
1155. Circle No. 128. 



An interactive computer terminal 

from Britain consists of a panel of LEDs 
which can be turned on or off when a 
fiber-optic pen is pointed at them. De- 
veloped for commercial and industrial 
use, Truedata serves the functions of a 
data input keyboard, visual display unit 
and printer; it does not require an op- 
erator proficient in keyboarding or 
computer language, and it reduces risk 
of data error. 

The new terminal was launched at 
Electro ’78 in Boston, and shown in 
June at the National Computer Confer- 
ence in Anaheim. 

By pointing a pen at an LED on the 
terminal one can put a question to the 
computer, which responds by lighting 
or extinguishing LEDs and/or illuminat- 
ing a numeric display on the panel. 

A unit contains either 128 LEDs, or 
a more densely packed 256. The LEDs 
required for a particular application 
are annotated with words, numbers, 
foreign language characters, colors, 
drawings or symbols printed on an over- 
lay of metal, paper, film or plastic 
which covers the panel. 

With a 12" x 8" display area, the 11- 
lb. terminal can be a freestanding desk- 
top unit — positioned in an attitude of 
either 30° or 60° from the horizontal — 
or console-mounted. 

Truedata can be adapted for many 
applications, such as survey data cap- 
ture, maintenance scheduling, flow 
diagram presentation, seat reservation 
and inventory and stock control. 

For more information, contact 
Grundy & Partners Ltd. (Mr. Martin J. 
Clements, Data Communications Prod- 
ucts Manager), Bond's Mill, Stonehouse, 
Gloucestershire GL10 3RG England; 
Stonehouse (045 382) 3611. Circle No. 
133. 

A microprocessor program loader 

has been developed by the Sealectro 
Corporation. 

The low cost program reader reads 
22 columns of a standard 12 x 80 tab 
card or a 12 x 22 column plastic badge 
where data durability is desired. A ser- 
ies of cards or badges can be rapidly in- 
serted where batch loading is desired. 

Construction is all plastic. Sensors 
are solid state photo optical. Output is 
TTL or CMOS compatible. 

For more information contact the 
Programming Devices Division of Seal- 
ectro Corporation. Mamaroneck, NY 
1 0543 ; (9 1 4) 698-5600. Circle No. 132. 



MARKETING 

DYNAMICS 

ANNOUNCES 

“BYTE 

THE 

BULLET" 

THE MOST IMPORTANT 
“HOW TO” 

REPORT IN THE ENTIRE 
DATA PROCESSING FIELD 

How to survive your first busi- 
ness computer acquisition and 
have your self respect, keep 
your family, business and a few 
good friends. 

If you are a professional whose 
profession is not selling com- 
puter systems to people like 
yourself, you need this report. 
Send for it now! 

Get the information that makes 
the difference 

■ Deciding what you really need 

■ How to wade through the 
hordes of vendors 

■Selecting the final 
candidates 

■ How to use the vendors to 
obtain pertinent competitive 
data 

■What are the questions the 
vendors fear most 

■ How to be sure the applica- 
tion packages really work 

■ Watching out for the 

surprises 

■ Beware the hidden costs 
■What about training, main- 
tenance, and support 

■How to really negotiate a 
contract 

SEND NOW!!! 0NLY $9.95 

Send Me copies of “Byte The Bullet” 

@ $ 9.95 

Amount Enclosed 

Name 

Title 

Company 

Address 

City 

State Zip 




MARKETING DYNAMICS 
INC. 

PO BOX 1076 
ISSAQUAH, WA 98027 
(206) 838-3571 
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Software 

An on-line, interactive system for 
patient billing and insurance form prep- 
aration for doctors, dentists and clinics 
for use as an in house or timeshared sys- 
tem is now available on the Datapoint 
550 or 6600 from Occidental Comput- 
er Systems, Inc. 

The system develops a comprehen- 
sive Data Base for the patient master 
and transaction history files and util- 
izes the PROFILE technique for each 
user to establish control parameter Files 
for each doctor, dentist or clinic util- 
izing the system. This PROFILE allows 
each user to tailor the system options 
to its particular requirements as to 
account retention, delinquency con- 
trol, statement and insurance form 
preparation and Financial reporting 
structure, while the host system pro- 
cesses all users concurrently with the 
same programs. 

Each user may also create its own 
fee schedule and procedure File using 
RVS or CPT formats or a user origi- 
nated code. Also, each user may have 
its own file for diagnoses, revenue cen- 
ters and insurance companies, as well 
as recall messages. 

All files are created and reports 
selected via menu selection on the 
user's video display. The user may se- 
lect reports such as account aging, col- 
lection reports, account balance reports, 
charge and receipt journals, daily and 



monthly receivable recaps, recall no- 
tices, Financial analysis summaries, 
patient statements, and insurance 
forms. 

For further information contact: 

Paul D. Marchetti, President, Occidental 
Computer Systems, Inc., 10202 River- 
side Drive, North Hollywood, CA 
9 1603; (2 13) 763-5144. Circle No. 144. 

Path Systems, Inc., announces the 
availability of XL/MU-1 1, a disk based 
multiuser operating system. Designed to 
run on PDP-1 1 family computers, XL/ 
MU-1 1 can be used on very small PDP- 
1 1 configurations and is valuable for 
controlling real-time applications as well 
as a program development tool. As a 
real-time applications monitor, the XL/ 
MU-1 1 task scheduler supports simulta- 
neous multi-tasking applications, task 
queuing, inter-task communication and 
locking or unlocking of resources. 

For program development, XL/MU- 
1 1 includes a full complement of sys- 
tem programs and utilities for editing, 
assembling and linking. It can support 
up to seven terminals conforming to 
the standard DEC, DR1 1, DL1 1 or 
DC1 1 asynchronous interfaces. The 
XL/MU- 1 1 requires only 5-6K of 
core and has a sophisticated swapping 
mechanism for rolling user partitions 
between memory and disk. The rolling 
partition feature allows different users 
to share the same physical area of core 
without being aware of each other’s 
presence. In addition partitions can be 
swapped out while its I/O continues to 



operate. 

Available now, the XL/MU- 1 1 starts 
at $1 ,500 with a discount schedule for 
OEMs. For further information, con- 
tact Path Systems, Inc., 333 N. Turner 
St., Manchester, NH 03102; (603) 
625-9662. Circle No. 134. 

The COSMAC 1802 simulator pro- 
gram enables a 6502 microprocessor to 
execute the COSMAC 1802 instruction 
set. The simulator does this by inter- 
preting COSMAC instructions in a nor- 
mal program sequence. All internal COS- 
MAC registers are available for examin- 
ation. They may be viewed statically in 
a single-step mode or dynamically in a 
trace mode. All COSMAC software fea- 
tures are presently supported with the 
exception of direct memory access 
(DMA). 

The COSMAC 1802 Simulator is now 
available in a KIM-1 version which turns 
a KIM-1 into a development and debug- 
ging tool for COSMAC software. It will 
run on a KIM-1 with no additional 
hardware or software required. In its 
minimum configuration the simulator 
leaves two full pages of memory open 
for COSMAC programs. Alternative run 
mode features take up an additional 
(optional) 1/2 page. The simulator can 
be relocated in ROM and can be readily 
adapted to other 6502 based systems. 

A complete package is available con- 
taining a KIM-1 format cassette tape, a 
user manual, and a complete, well com- 
mented assembly level source/object 
listing. Priced at $10.00 + $1.50 postage 
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601 Reader 

Stops on character 
Stepper motor 

Reads 150 characters/second 



Same features as 601 



Dual Printer 

Numeric — Low Cost 
6-10 columns each side 



. . . plus . . . 

Parallel TTL Level or 
RS-232C or TTY configurations 

416 Junipero Serra Drive 



San 



ADDMASTER 

CORPORATION 

Gabriel, California 91776 



612 Stand Alone 
Reader 



CIRCLE 26 



108 Personal Computing October 1978 




WHAT’S COMING UP } 



and handling, it may be ordered from: 
Dann McCreary, 4758 Mansfield St. #2T, 
San Diego, CA 92116. Circle No. 159. 

A totally new operating system de- 
signed to utilize the advanced hardware 
features incorporated in the Naked 
Mini 4 Family of OEM minicomputers 
was introduced today by the Naked 
Mini Division of Computer Automa- 
tion, Inc. 

The Naked Mini 4 Operating Sys- 
tem (OS4) is a disk-based single user de- 
velopment system based on a common 
real-time executive (RTX4/IOS4) and 
file manager (SFM). This is a significant 
development for users, for all CAI soft- 
ware is now based on a single common 
subsystem, simplifying programming 
considerations for all CAI customers. 

“This product not only simplifies 
the program development task for our 
users, but, additionally, provides them 
with increased performance, which 
helps reduce development time,” 
stated George Dashiell, General Mana- 
ger of the division. 

OS4 provides the programmer with 
a number of program development 
commands from a library that includes: 
a source editor for creating and/or edit- 
ing symbolic source text; a line editor 
for adding, deleting and replacing lines 
of text; a macro assembler for trans- 
lating source text into object code; a 
debugging module (DEBUG4) for de- 
bugging user programs; a LINK, for link- 
ing object program modules. 

Two additional features designed to 



make OS4 convenient to implement and 
use include device independence and a 
versatile disk file manager. Since the 
I/O system is logical unit oriented (as 
opposed to physical unit oriented), 
dynamic description of the actual user 
run-time configuration adapts OS4 to 
every possible user combination of 
processor and peripherals. The disc file 
manager facilitates creation and proc- 
essing of named symbolic and binary 
files with file name extensions. 

The operating system runs on any 
Naked Mini 4 Family member, includ- 
ing the Models 4/10, 4/30 and 4/90, 
with at least 32K words of memory and 
a disk device. OS4 can also be used on 
machines equipped with 64 K words of 
storage. For customer convenience, OS4 
operates in either batch or interactive 
mode. 

OS4, containing the Source Editor, 
MACRO assembler, PASCAL compiler, 
LINK and DEBUG4 modules, is distrib- 
uted in object format on floppy disk- 
ettes. It is priced at S2,000. Editions 
for 5-megabyte and 10-mcgabyte car- 
tridge disk-equipped systems are avail- 
able for an additional S200. Shipments 
to customers began June 30. For more 
information, contact Computer Auto- 
mation, 18651 Von Karman, Irvine, 

CA 927 1 3; (7 14) 833-8830. Circle No. 
162. 

A program to stimulate the exchange 
of system and applications software 

between its customers has been 
launched by Micropolis Corporation. 



The company is distributing the 
first edition of a newsletter which will 
be the principal forum for providing 
information on user-developed soft- 
ware packages. Customers may fur- 
ther make direct inquiries to Micro- 
polis for possible sources of specific 
packages, and participating computer 
stores will be provided information. 

The initial newsletter describes 
CP/M disk operating systems available 
from three vendors, according to 
Robert T. Chisum, Micropolis mar- 
keting manager. The new DOS pack- 
ages, developed for standard S-100 
software buses, provide the user with 
flexibility in applications programs 
and language selection, such as FORT- 
RAN and BASIC. 

“CP/M has become the most wide- 
ly used S-100 floppy disk operating 
system,” Chisum said, “with features 
such as dynamic allocation of diskette 
storage; relocatability of system in 
memory; intrinsic commands to save, 
rename, erase and display directories 
of files; and complementary context 
editor, assembler and dynamic de- 
bugging program.” 

Micropolis will focus its software 
development activities on further 
expanding and improving existing 
software and creating system software 
for new products, according to Chisum. 

“In most cases, Micropolis will 
merely serve as a referral point to 
match vendor for sale listings with 
customer needs. On a selective basis, 
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SCT-100 FEATURES: 

• 64 X 16 line format with 128 displayable characters 
• Serial ASCII or BAUDOT with multiple Baud rates 
• $187 Assembled or $157 Kit (Partial Kit $95) 

• Full cursor control with scrolling and paging 
• On board power supply 

• Many additional features 

Call or write today. MC/VISA accepted 

XITEX CORP. P.O. Box #20887 
Dallas, Texas, 75220 • Phone (214) 386-3859 
Overseas orders and dealer inquiries welcome 
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we will, with vendor cooperation, run 
hands-on tests in order to make a more 
definitive evaluation.” 

Programmers who have developed 
software for a Micropolis floppy disk 
should write the company for a copy 
of its referral questionnaire or obtain 
a copy of the first newsletter in which 
the form is reproduced. 

For more information, contact Jim 
Molenda, Micropolis Corporation, 

7959 Deering Ave., Canoga,Park, CA 
9 1 304 ; (213) 703-12 1 1 . Circle No. 148. 

ROLM Corporation's Telecommun- 
ications Division announces a low-cost 
option of Release 5 of the ROLM CBX 
Business Telephone System software 
that enables small and medium size 
companies to install private CCSA- 
type switching systems. 

ROLM’s network uses the standard 
7-digit numbering plan for inter-office 
calls and 10-digits for off-net calls; it 
can be retrofitted into existing CBX 
installations. 

The system has the capability to go 
off network at the end points as well 



as the hubs, according to a company 
spokesman. 

When an extension in a PBX or 
CBX wants to call another location on 
the network, the user simply dials an 
“8” plus that location’s office code 
plus the 4-digit extension number. 

The ROLM CCSA System can also 
be used for regular long distance traf- 
fic, according to ROLM. The phone 
user simply dials “9” plus the number 
desired, including area code. ROLM 
CBX Route Optimization takes it from 
there. Call queuing can be used for 
making off- or on-net calls. 

Automatic Network Dialing (AND), 
another recently introduced option of 
Release 5, can also be used with the 
CCSA Switching System if a dial-tan- 
dem network (not necessarily a 7-digit 
numbering plan) is linked into the 
CCSA network. 

The new software option can be 
added to any CBX (100 to 800 lines) 
or LCBX (800 to 1500 lines.) 

CCSA Switching Systems and addi- 
tional Release 5 options will be avail- 



able in the Fall. Software prices vary 
according to the user’s requirements 
and local tariffs. 

For more information contact 
ROLM Corp., 4900 Old Ironside Dr., 
Santa Clara, CA 95050. (408) 988- 
2900. Circle No. 114. 

For the user of the In tellec micro- 
computer development system who 
wants to upgrade to a more sophistica- 
ted microprocessor development lab for 
8080-based prototypes, Tektronix is 
now offering an 8080 CONVERT pro- 
gram. With this program, users of the 
Intellec MDS 800 can retain already de- 
veloped programs when adding or 
switching to a Textronix 8002 Micro- 
processor Lab. 

The 8002 has advantages over the 
Intellec MDS 800 for 8080 emulation 
in that real-time emulation is possible 
when sharing memory between proto- 
type and development systems, and real- 
time prototype analysis is available, ac- 
cording to Arnold Karush, Product Man- 
ager for Microprocessor Labs. In addi- 
tion, when the designer wants to employ 



COMMODORE PET 

Now Computer Mart of New York has the 

Commodore PET with our 
great service and the PME-1 
Memory Expansion Board. 




PET WITH 8K MEMORY - $795.00 
8K PET WITH PME-1-24K- $1,385.00 
8K PET WITH PME-1-32K • $1,465.00 

Commodore Pet 2020 
Printer $695.00 
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other microprocessors, the Tektronix 
unit provides the capability to work 
with most popular microprocessors 
it is not constrained to just the 8080. 

The Tektronix 8080 CONVERT 
program translates 8080 programs from 
Intel’s 8080 macro assembler format to 
Tektronix 8080 assembler format. The 
input to the program is source code 
written in Intel’s assembly language; 
the output is source code written in 
Tektronix assembly language. This out- 
put is then acceptable as input to the 
Tektronix 8080 assembler although 
it can be edited if desired and can be 
assembled into 8080 object code. 

Input to the CONVERT program 
may come from many peripheral de- 
vices, including the 8002 Microproces- 
sor Lab’s flexible disc file or terminal 
console. Each Intel assembly language 
statement field (label, operation, oper- 
and and comment) is replaced by a 
valid Tektronix field. This conversion 
reconciles the differences in the assem- 
bly languages such as the reserved sym- 
bols, directives and expression opera- 



tors. Often, the user will be able to as- 
semble the converted code without re- 
writing any code although a few incom- 
patibilities exist that might require min- 
or editing. These are indicated in the 
CONVERT documentation, according 
to Karush. 

To help the 8080 user develop com- 
plex software, the 8002 Microprocessor 
Lab assembler provides a flexible macro 
capability which makes it easy to write 
complex macros with varying number 
of parameters in a macro call, macro 
parameter substitution in all fields, and 
macro parameter calls by name rather 
than just by value. 

The assembler also has a powerful 
string manipulation capability. Since 
the 8002 has a macro-assembler that 
generates relocatable code, the user may 
link parts of existing programs to each 
other or to new programs. Therefore, 
the user can run his existing, converted 
Intel 8080 program as is or excerpt 
parts of it for inclusion in new programs, 
Karush points out. 

The CONVERT program is offered 



at no additional charge with the Tek- 
tronix 8080 software. The assembler 
manual details the differences between 
Intel and Tektronix assembly languages. 

For further information on the CON- 
VERT program contact Tektronix, 

Logic Development Products, P.O. Box 
500, Beaverton, OR 97077; (503) 644- 
01 61 . Circle No. 115. 

Connecticut microcomputer an- 
nounces a word processor program for 
the Commodore Pet. This program 
permits composing and printing letters, 
fliers, ads, manuscripts, articles, etc., 
using the Pet and an RS232 printer. 

Script directives include line length, 
left margin, centering, and skip. Edit 
commands allow the user to insert lines 
lines, delete lines, move lines, change 
strings, save onto cassette, load from 
cassette, move up, move down, print 
and type. 

The Word Processor Program may 
be purchased from Connecticut micro- 
computer, 1 50 Pocono Road, Brook- 
field, CT 06804 for $29.50 postpaid. 
Circle No. 199. 




NEW SOFTWARE 
AVAILABLE FOR 

MICROPOLIS 



The following software is now being offered for use on 
the Micropolis MetaFloppy and MacroFloppy disk 



systems. 



CP/M'" FDOS and Utilities 




From $145 


Microsoft FORTRAN-80 




$400 


Microsoft COBOL-80 




$625 


Microsoft Disk Extended BASIC 




$300 


Xitan SUPER BASIC 


(A3) 


$99 


Xitan DISK BASIC 


(A3+) 


$159 


Xitan Z-TEL Text Editor 


(A3. A3+) 


$69 


Xitan Text Output Processor 


(A3. A3+) 


N/A 


Xitan Macro ASSEMBLER 


(A3. A3+) 


$69 


Xitan Z-BUG 


(A3+) 


$89 


Xitan LINKER 


(A3+) 


$69 


Xitan Package A3 (as keyed above) 




$249 


Xitan Package A3-F (as keyed above) 




$409 


Xitan Fortran IV 




$349 


Xitan DATA BASE MANAGEMENT SYSTEM 


$1,250 


CBASIC Compiler/Interpreter BASIC 




$95 


MAC Macro Assembler 




$100 


SID Symbolic Instruction Debugger 




$85 


TEX Text Formatter 




$85 


BASIC-E Compiler/Interpreter BASIC 




$30 


General Ledger 




$995 


Accounts Receivable 




$750 


NAD Name & Address Processor 




$79 


QSORT Disk File Sort/Merge Utility 




$95 



NEW SOFTWARE 
AVAILABLE FOR 




North Star ★ Computers 



The following software is now being offered for use on 
the North Star disk systems and Horizon Computers. 



CP/M" FDOS and Utilities 




From $145 


Microsoft FORTRAN-80 




$400 


Microsoft COBOL- 80 




$625 


Microsoft Disk Extended BASIC 




$300 


Xitan SUPER BASIC 


(A3) 


$99 


Xitan DISK BASIC 


(A3+) 


$159 


Xitan Z-TEL Text Editor 


(A3. A3+) 


$69 


Xitan Text Output Processor 


(A3. A3+) 


N/A 


Xitan Macro ASSEMBLER 


(A3. A3+) 


$69 


Xitan Z-BUG 


(A3+) 


$89 


Xitan LINKER 


(A3+) 


$69 


Xitan Package A3 (as keyed above) 


$249 


Xitan Package A3-F (as keyed above) 




$409 


Xitan Fortran IV 




$349 


CBASIC Compiler/Interpreter BASIC 




$95 


MAC Macro Assembler 




$100 


SID Symbolic Instruction Debugger 




$85 


TEX Text Formatter 




$85 


BASIC-E Compiler/Interpreter BASIC 




$30 


Accounts Receivable 




$750 


NAD Name & Address Processor 




$79 


QSORT Disk File Sort/Merge Utility 




$95 



Available from computer stores nationwide or order direct from: 



LIFEBOAT ASSOCIATES 

164 W. 83rd Street □ New York, N.Y. 10024 □ (212) 580-0082 
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SuperPac’s Development System (SPDS) can now 
develop programs for Micropac. Originally designed 
to support OEM and other industrial microcomputer 
applications, PCS’s SPDS now serves the modular 
MicroPac as well. A simple change of EPROM Pro- 
grammer makes the following EPROMs available: 
1702, 2708, 2716 and 2732. 

The SPDS (and its Z80 option) supports both Z80- 
and 8080-based target systems with a CPU-independ- 




ent software package which includes cross reference 
generator, absolute and relocatable macro assembler, 
relocatable linking loader, source editor, floppy 
operating system and up-down loader which can 
pass software directly to any PCS target system up to 
1000 feet away. 

PCS EPROM Programmers read and verify object 



tapes, program EPROMs from RAM or the COPY 
socket, compare EPROMs with RAM or the copy 
socket, transfer EPROM information into RAM, al- 
lowing examination and modification of RAM, 
punch and load BNPF tapes, allow examination 
of EPROMs and quick copy from COPY socket. 

The PB1000 EPROM Programmer Kit, which 
makes MicroPac program development possible on 
the SPDS, is available for S940 (software included). 
Delivery is 30 days ARO. For more information, con- 
tact Process Computer Systems, Inc., 750 N. Maple 
Rd., Saline, MI 481 76; (31 3) 4294971. Circle No. Ill . 

To meet the performance management require- 
ments of IBM’s Customer Information Control Sys- 
tem (CICS and CICS/VS) users, Boole & Babbage has 
introduced CONTROL/CICS. The new product will 
aid data processing management in improving com- 
munications with users, forecasting future resource 
requirements and improving the level of service to 
users, according to the company. 

William P. Sundin, product manager, noted that 
performance in the teleprocessing environment re- 
quires constant attention and is directly related to 
usage of system resources. Poor utilization leads to 
poor response time, system deterioration and user 
morale problems. 

This management-oriented performance and ac- 
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PRICE 


North Star Horizon 1 Kit 


1,599°° 


1,339°° 


Dynabyte 250 ns 16K 






North Star MDSA Kit 


699°° 


589 95 


Static Memory Board 






With Power Supply, 






Factory Assembled 






Cabinet and Three 






and Tested 


555°° 


440°° 


Extra Diskettes 


790 50 


659 95 


International Microcomputer 






Verbatim diskettes (5 %") 


450 


3 80 


Corp. Capacative Key- 






Solid State Music VB1 B Kit 


149 95 


124 95 


board Assembled and 






IMSAI 8080 Kit 


699°° 


569 95 


Tested w/enclosure 


169°° 


144°o 



TDL Software on Cassette or Paper Tape 20% Off List 



Check Our Prices On: 

Cromemco, Vector Graphic, Mullen, Digital Systems, Centronics, 
Sanyo, Hazeltine, Computalker, IMSAI, ECT, IMC, North Star, Trace 
Plus Most Other Major Lines. 

Subject to Available Quantities. Prices Quoted Include Cash Discounts. Shipping and Insurance Extra. 

Bus...S-IDD,inc. 

Address... 7 White Place 

Clark, N.J. 07066 
Interface. ..201-382-1318 
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counting system helps determine if service level com- 
mitments are being met and whether user workload 
forecasts are being met. A simulation feature also pre- 
dicts what effect hardware changes will have on per- 
formance. 

Sundin commented that CONTROL/C1CS will 
help management and technical personnel improve 
user communications, planning, forecasting and ac- 
counting. The product provides trend graphs, distri- 
bution graphs, exception reports, simultaneity reports, 
simulation reports and response time reports daily and 
monthly. It also provides usage reports on transactions, 
programs, resources and file usage as well as calendar 
reporting. 

Rather than developing volumes of performance 
data, CONTROL/CICS concentrates on collecting 
only useful data and presenting it in easy-to-use re- 
ports and graphs, the company said. This procedure 
simplifies performance analysis and helps identify 
areas for performance improvement. In addition, 
CONTROL/CICS helps explain and/or justify long 
response time, identify “worst case” resource users 
and plot activity over time. 

Sundin added that the system provides data center 
management with a tool for improving their com- 
munications with users by providing non-technical 
reports and graphs. It also aids them in long-range 



planning, performance management and forecasting. 
For the technical staff, CONTROL/CICS provides 
detailed information on response time distribution, 
excessive resource usage and simultaneity. 

For more information, contact Boole & Babbage, 
Inc., SMS Division, 5 10 Oakmead Parkway, Sunny- 
vale, CA 94086; (408) 735-9550. Circle No. 112. 

COMPAS of Ames, IA, announces the availability 
of two software packages for the 6500 microprocessor 
family made by Rockwell, Synertek and MOS/Technol- 
ogy. These packages are a text editor (E/65) and two- 
pass assembler (A/65) designed to run on any 6500 
based system. Both programs are similar to software 
written by COMPAS staff and offered in the Rockwell 
System 65. Each program is designed with transfer 
vectors to link the program to I/O routines in the 
users system. 

E/65 is primarily designed to edit assembler source 
code. Line oriented commands specify input/output 
of text and find specific lines to be edited. String ori- 
ented commands allow users to search for and option- 
ally change a text string. Character oriented com- 
mands allow cursor positioning and character deletion. 
Text may be loaded from or dumped to a bulk device 
other than the system terminal. E/65 also features a 
second entry point to edit text which is already in 
memory. 



The world's first Modular 
Robot Kit is now available at: 

The Computer Mart of New York 

118 Madison Ave., New York, 

NY 10016 (212) 686-7923 

The Computer Shoppe, Inc. 

3225 Danny Park, Metairie, 

LA 70002 (504) 454-6600 

Digital Design 

7694 Camargo Rd., Madeira, 

OH 45243 (513) 561-6733 

The arm, torso, and base modules are sold sepa- 
rately or together in a complete kit (shown 
assembled in photo to the right). The arms have six 
axes of movement and can manipulate objects 
weighing 5 lbs. The torso and base can host a 
microcomputer and batteries. Electronics not 
included. Send cash, check, or money order now. 



Arm Module $399.00 

Torso Module 79.95 

Base Module 275.00 

Complete Kit $989.00 



(2 arms, torso, and base) 

Add $5.00 per module for shipping 
(outside U.S. add 10% for shipping) 



The GRIVET 



MANUFACTURED BY 

GALLAHER RESEARCH, INC. 

P.O. BOX 10767, WINSTON-SALEM. NC 27108 

PHONE (919) 748-8761 
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A/65 is a full two-pass assembler which conforms 
exactly to the specifications detailed in the Rockwell 
and M OS/Technology cross assembler manuals. A full 
range of run-time options are provided to control list- 
ing formats, printing of generated code for ASCII 
strings and generation of object code. Object code 
may be stored directly in memory or output to a file 
which may be the same as or different from the listing 
device. Thus an assembly may be made for listing only, 
object code only or both. 

E/65 and A/65 are priced at SI 00 each (prepaid) 
and are supplied in object form on paper tape or KIM 
compatible audio tape. Listings of the source code 
are available for $25 each. Programs are assembled to 
start at memory location 200 (hexadecimal) but may 
be ordered to start at any other location. Full docu- 
mentation on the installation and use of each package 
is provided. For more information, contact COM PAS, 
413 Kellogg, Ames, 1A 50010; (5 15) 232-8181. Cir- 
cle No. 168, 

Zilog, Inc. has introduced a family of system pro- 
gramming languages designed specifically for the 
Zilog family of microcomputers. Intended for use in 
microcomputer applications, this new language family 
affords greater efficiency, claims the manufacturer, 
in program writing, compiling and code generation 
than high-level languages originally designed for large 



computer systems. 

Designated PLZ, this language is implemented as a 
set of disk-based programs running in the RIO opera- 
ting system of Zilog’s Z80-based microcomputers. 
Linkage to other languages, such as BASIC, COBOL 
and FORTRAN, is simple and straightforward. 

PLZ permits systematic combinations of high-level, 
machine-independent modules with low-level, machine - 
dependent modules within the same program. 

The high-level modules utilize the procedure- 
oriented PLZ/'SYS language. PLZ/SYS blends ele- 
ments of such other well-known languages as PASCAL, 
ALGOL, PL/1 and C to provide a medium for expres- 
sing algorithms in a high-level, structured fashion. This 
software allows programmers to concentrate on ap- 
plication problems, rather than on details of com- 
puter architecture. PLZ/SYS is easy to learn, use and 
debug, and requires minimal runtime support. 

A structured assembly language, PLZ/ASM, pro- 
vides all of the low-level programming capabilities 
necessary for the user to manage such processor re- 
sources as registers, memory, accesses and I/O opera- 
tions. PLZ/ASM also provides control structures and 
data declarations that encourage more easily main- 
tained and readable modules than other assembly 
languages. 

Initial PLZ program implementation consists of 



MEET THE SORCERER™COMPUTER 

AT THE 



SPECIAL INTRODUCTORY PRICE $ 895. 




STANDARD FEATURES 

• Z80 

• 4K OF ROM MEMORY 

• 8K OF RAM MEMORY 

• DUAL CASSETTE I/O 

• 30 LINES OF 64 CHARACTERS 

• 64 DEFINED CHARACTERS AND 64 
USER DEFINED CHARACTERS 

• 512 X 240 GRAPHIC RESOLUTION 

• EDGE CARD CONNECTION 
TOS100 BUS 

• SERIAL AND PARALLEL I/O 



OPTIONS 

• EXPANDABLE TO 32K RAM 

• 8-SLOT SI 00 BUS 

• PRINTER 

• DISKSTORAGE 
•TELEPHONE 

• VOICE 

• HOME CONTROLLER 



COMPUTER MART 
OF NEW YORK 

118 Madison Ave. New York, NY 10016 



COMPUTER MART 



(212) 686-7923 
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the PLZ/SYS Compiler, PLZCG Code Generator, 
Z1NTERP Interpreter, PUNK Linker, PLZ/ASM 
Translation Filter and PLZ I/O Package. 

Zilog, an affiliate of Exxon Enterprises, manufac- 
tures and markets microcomputer circuits, boards 
and complete systems; associated software; and 
memory devices. 

For more information, contact Zilog, 10460 Bubb 
Road, Cupertino, CA 95014; (408) 466-4666. 

Circle No. 169. 

Scientific Systems Services Inc. (SSS) has announ- 
ced availability of the 3SX-1 1 real-time executive pro- 
gram for the LSI- 1 1. This new software package was 
developed to meet needs of LSI-1 1 users for small, 
efficient — but comprehensive — real-time opera- 
ting systems. 

Possessing the features of larger operating systems, 
the 3SX-1 1 fulfills requirements of today’s micro- 
computer user and provides the capability to develop 
applications without the need to write a special op- 
timized software executive. 

Features of the 3SX-1 1 include CRT handlers, 

TTY handlers, floppy disc support, I/O queuing and 
intertask communications linkage. Each user is fur- 
nished with complete software documentation plus 
an extensive “Users Manual”. 

Price is S395.00 including 30-day consultation and 



warranty features. Prerequisites are a host system 
with PDP-1 1 assembly and basic knowledge of PDP-1 1 
assembly language. 

SSS is a computer applications firm specializing in 
real-time software systems for industry. For more in- 
formation, contact Bob Chudoba, Scientific Systems 
Services, 1 135 John Rodes Blvd., Melbourne, FL 
32901 ; (305) 725-1 300. Circle No. 151. 

Crotnemco’s TRACE is a system simulator pro- 
gram designed to facilitate assembly language pro- 
gram development on Cromemco computer systems. 
TRACE emulates the behavior of a Z-80 processor as 
it follows the logic of the user program. 

Virtually all aspects of System Operation can be 
simulated, says the manufacturer, including priori- 
tized interrupts and I/O commands. TRACE options 
include control of register display and choice of dis- 
play frequency. A historical record of program exe- 
cution is maintained in a 100-instruction circular queue. 

Features which help the user locate errors quickly 
include warnings if the user writes to unexpected areas, 
simulation of Input -Output commands on the console, 
warnings of attempts to execute undefined commands, 
undefined calls to CDOS routines, improper return 
from subroutine calls and execution of branch in- 
structions or decimal adjust if the relevant flags are 
in an undefined state. 







information tecnnoloqi_i, inc. 

154 Wells Avenue, Newton, Massachusetts 02159 
(617) 969-2100 



NCR 260-5 

PORTABLE KSR TERMINAL 
NEW EQUIPMENT 



*2495 



$1495 



WHILE 
THEY LAST 



IMMEDIATE DELIVERY 

Call Us Today 



bdu 478 



FEATURES: 

Quiet Thermal Printing 
10 or 30 CPS Printing 
Full 128 Code ASCII 
Built In Acoustic Coupler 
EIA RS-232 - 20 M.A. Loop 
90 Day On Site Warranty 
Serviced Nationally by NCR 
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Advance features of TRACE enable it to be used in 
place of logic analyzers or in-circuit emulators in pro- 
gram development. 

TRACE is available on 5” (Model TSS-S) or 8” 
(Model TSS-L) IBM-format floppy diskettes for $95. 

For additional information, contact Cromemco, 

Inc., 280 Bernardo Avenue, Mountain View, CA 94040; 
(415) 964-7400. Circle No. 154. 

Datapoint Corporation announced an interactive 
version of its ANSI COBOL programming language. 
Users can now employ COBOL for interactive tasks 
such as on-line data entry as well as for batch-oriented 
assignments like report generation. 

The efficiency, machine independence and Eng- 
lish-like syntax of COBOL have made it among the 
most popular high-level programming languages, 
the company said. Datapoint’s Interactive COBOL re- 
tains all of these features while adding the ability to 
format screen displays, prompt operators with a range 
range of visual and audible cues, and accept, refor- 
mat, edit and process input data. Other features have 
also been added. Complete file compatibility with 
other Datapoint languages such as BASIC, RPGPLUS, 
DATABUS and DATAFORM is included in Interac- 
tive COBOL. 

“Businesses can retain their previous investment 
in batch COBOL programs while adding interactive 



capabilities at the same time,” said Victor Poor, Data- 
point’s senior vice president of research and develop- 
ment. “Data collection and processing operations can 
now be conducted exclusively with COBOL.” 

Interactive COBOL can be used with a variety of 
Datapoint processors and systems. Programs written 
in Interactive COBOL can be compiled on any Data- 
point processor with disk storage and at least 48K 
bytes of user memory (5500 and 6600 Advanced 
Business Processors and 3800 Series and 6000 Series 
Attached Processors). Compiled programs can 
be executed on any of the above machines as well 
as the Datapoint 1 150 and 1 170 Disperesed Processors. 
Processors compiling and executing Interactive COBOL 
can participate in DATASHARE, Datapoint’s Business 
Timesharing System or can become members of the 
Attached Resource Computer System, Datapoint’s 
computer architecture that electronically links Data- 
point processors together to provide functionally dis- 
persed systems of various sizes and configurations. 

Special features of the Datapoint 3800 Series At- 
tached Processors enhance the capabilities of Interac- 
tive COBOL and the Attached Resource Computer 
system. Five interactively -programmable function 
keys can be used for tab and cursor positioning as 
well as for conditions affecting program branching 
statements. The 3800 processor’s capabilities for in- 



/ 




If you’re missing any of these 
you have gaps in your data bank. 



Update your files with back issues of PERSONAL COMPUT- 
ING. Past issues contain articles on computer basics and get- 
ting acquainted with your personal system, programs for bus- 
iness and home use, educational applications to help you earn 
money, tips and suggestions on getting the most from your 
computer and much, much more. 

Just send $3 for each issue; or $12 for the complete set of six 
1977 issues of PERSONAL COMPUTING. Use the coupon 
below to place your order while our limited supply lasts. 



"\ 



□ Send me these back issues of PERSONAL 
COMPUTING for $3 each: 

□ January/February □ July/August 

□ March/ April □ September/October 

□ May/June □ November /December 

□ Send me the complete set of six 1977 is- 
sues of PERSONAL COMPUTING for $ 15. 

□ My check is enclosed. 

□ Charge the complete set $15. 

□ Acct. # MC B/A 

Card Expiration Date 

v 



Name 

Address 

City State ZIP. 

Mail to: PERSONAL COMPUTING 
1050 Commonwealth Ave. 
Boston, MA 02215 



J 
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verse video (dark characters on a light background), 
audible signals and screen blinking by word or by 
field make for more effective operator prompting. 
Other Datapoint processors can simulate the opera- 
tion of the function keys and audible cues and dis- 
regard instructions for inverse and blink video. 

Additional enhancements to Interactive COBOL 
make for easier program development and debugging. 
Interactive COBOL uses the powerful Indexed Se- 
quential Access Method (ISAM) to automatically 
create and maintain disk files. Adding records to an 
ISAM file does not require manual file restructuring. 
Data definition blocks and already-compiled sub- 
routines may be called by Interactive COBOL pro- 
grams, meaning less programming effort and easier 
standardization of programs, the company said. 

The run-time debugger intergral to Interactive 
COBOL allows programmers easily to find and fix 
programming mistakes, according to Datapoint. 

The debugger enables the programmer to interact 
with his program as it is executing, and can be used 
with any program without special preparation. In- 
teractive COBOL can also read from and write to 
cassette tapes, making off-line storage and data trans- 
fer easier. 

Users may license Interactive COBOL for a one- 
time fee of $2500 with discounts available for more 



than one compiler or a monthly fee of $65. The 
maintenance, support and documentation fee is 
$20 per month. 

For more information, contact your local Data- 
point sales office or Datapoint Corporation, Attention 
Product Marketing, 9725 Datapoint Drive, San Antonio, 
TX 78230; (512) 699-7151. Circle No. 148. 

COBOL, which is one of the most common lan- 
guages for use in business system programming, is now 
available for Cromemco’s Z-80 based microcomputer 
systems. Cromemco COBOL is based on American 
National Standard X3.23-1974, so users have access 
to the large number of programs written in COBOL. 

Cromemco COBOL includes all ANSI Level 1 fea- 
tures for the Nucleus and for Sequential, Relative, and 
Indexed file handling; Table handling; Library; and 
Inter-program Communication facilities. Cromemco 
COBOL also includes the most useful Level 2 options 
such as the verbs STRING, UNSTRING, COMPUTE, 
SEARCH and PERFORM; abbreviated and compound 
conditions; and condition names. 

Cromemco COBOL is available on 5” (Model 
FDC-S) or 8” (Model FDC-L) IBM-format, floppy dis- 
kettes for $95. 

For additional information contact Cromemco, Inc., 
280 Bernardo Avenue, Mountain View, CA 94043; 

(41 5) 964-7400. Circle No. 191. 




/4f/# GENERAL 

T//////////M////M 

14MHz Z80A Processor 

I32K RAM 300K bytes disk storage 

Isecond drive optional - 80 x 24 video 
display with graphics 
Iprotected fields 
lupper/lower case. 

I high quality reed switch keyboard 
with numeric keypad 

Ispecial functions PLUS - Computer Mart 
Application Software & Service. 



GENERAL SERIES 1000 - $4,194.00 (1 Disk) 
GENERAL SERIES 2000 - 4,795.00 (2 Disks) 
GENERAL SERIES 3000 - 4,995.00 (Graphic option) 

‘IN COMMAND OF THE BUSINESS ENVIRONMENT 



COMPUTER MART OF 
NEW YORK, INC. 

118 Madison Ave. 

New York, N.Y. 10016 
(212) 686-7923 
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Literature 

A new brochure entitled Low Cost 
Digital Tape Transport Systems is now 
available from Micro Communications 
Corporation in Waltham, Massachusetts 
Micro is a manufacturer for OEM Tape 
Transports and Systems. For more in- 



formation, contact Maurice W. Kirby, 
Marketing Manager, Micro Communi- 
cations Corp., 80 Bacon Street, Wal- 
tham, MA 021 54; (617) 899-81 1 1 . 
Circle No. 119. 

A 4-page brochure describes the 
broad line of liquid crystal display 
products available from Ladcor. 

In addition to the line of displays 



which Ladcor supplies to the watch 
and clock industry, the brochure also 
describes their line of displays available 
for applications that require displays 
capable of being multiplexed. 

Inasmuch as a large percentage of 
the LCD programs require “custom” 
displays the brochure makes a strong 
point regarding the “custom” design 
and production capability of Ladcor. 
Ladcor is a wholly owned subsidiary of 
The Lausanne Organization S.A. 




WDrks and Works and Vforks 



It works with IMSAI, SoI(Helios), 
Poly, Cromemco, Xitan, Vector, 
Horizon, Altair, North Star, Digital 
Systems, Alpha Micro Systems, 
and more. 



1. Capacity: 8192 Bytes for model 800, 16384 
Bytes for model 1600. 24576 Bytes for model 
2400, 32768 Bytes for model 3200. (Blank 
boards and unpopulated boards are available 
also). 

2. Addressing: Each 4k block separately ad 
dressable on any 4k boundary. Allows memory 
to be placed at the top, bottom, and anywhere 
in between. This feature overcomes the pro- 
blem of working with software that requires 
memory in different places. 

3. Wait states: none. 

4. Speed: 450 ns. or 250 ns. 

5. FULLY STATIC: no clocking, no refreshing. 

6. Memory chips: High quality/reliability 4kx I , 
18 pin static manufactured by Texas Instru 
ments and second sourced by others. 

7. Fully socketed: even the 8k. 16k and 24k 
boards contain sockets for all 32k of memory. 

8. Fully assembled, tested, and burned in. 

9. Lower power than equivalent capacity of low 
power 2102 type memory. And only one slot! 

10. DMA Compatible 

I I. Fully Buffered: All address and data lines 
buffered with powerful state of the art buffers 
equipped with Schmitt triggers on their inputs. 



12. Special Thermal Design: Each 4k of 
memory has a separate regulator thereby distri- 
buting the heat dissipation over 8 separate 
regulators. They are placed at the top of the 
board to allow the most efficient heat dissipa- 
tion possible. 

13. Megextend^^: up to one megabyte can be 
addressed providing there is a 4 bit output port 
in the system. This allows up to 32 model 3200 
boards per system, as long as the power require- 
ments are met. (This feature also makes possible 
the use of this board in a timeshare environment) 

14. Power required is 1.7A at 8V for model 
1600 and 3.3A at 8V for model 3200. 

Our prices work too: Call, write or visit us at 
our sales outlet office for our new prices! You II 
be surprised! 

Trace Electronics Inc., 570 West DcKalb Pike, 
King of Prussia. Pennsylvania 19406 
(215)265-9220 



TRACE 

"The reliable ones 



For further information on the bro- 
chure or the company contact Donald 
B. Rogers, Vice President-Marketing, 
Ladcor, 348 E. Middlefield, Mountain 
View, CA 94304; (41 5) 969-8295. 
Circle No. 118. 

Molex Incorporated is proud to an- 
nounce that their new eight page, 4- 
color, Distributor Brochure is now 
available. This brochure features the 
complete Molex product line which has 
recently expanded. Included are con- 
nectors, terminals, switches, sockets, 
cable, headers, application tooling and 
interconnection systems available 
through Molex’s nationwide distributor 
network. 

For more information, contact Allen 
Maag, Molex Inc., 2222 Wellington 
Court, Lisle, IL 60532. (312) 969-4550. 
Circle No. 117. 

Apple Computer Inc. announces an 
easy to read manual for its Apple II 
computer system. Entitled Apple II 
BASIC Programming Manual, the book 
was authored by Jef Raskin, a com- 
puter professional who has written and 
lectured extensively on the subject of 
computer science to both the novice 
and the professional. 

CIRCLE 35 




Latest Innovations 
In Liquid Crystal 
Displays 
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The book assumes no prior back- 
ground in programming or computers. 
Programming is explained in everyday 
English with no computer jargon 
used. Moreover, the book introduces 
the whole computer to the reader. 

Thus unlike programming manuals that 
solely teach a language, this book 
teaches a language in the context of 
the computer in which it will be exe- 
cuted. 

Another feature is the book’s 
graphic illustration and literary style. 
Using a two-color process with text in 
black, significant information is high- 
lighted in eye-catching green. More- 
over, to illustrate displays, actual tele- 
vision displays are used to assure the 
reader that observations on the tele- 
vision monitor will be the same as 
those within the book. 

The manual is comprised of four 
chapters. Chapter 1 guides the reader 
through the details involved in connect- 
ing the various Apple II system ele- 
ments, television, tape cassette player, 
etc., and describes the computer’s con- 
trol functions. The second chapter 
starts the reader programming with the 
BASIC Programming Language using 
simple, colorful examples. 

Chapter 3 moves the reader into 
writing complete BASIC programs by 
providing detailed information on most 
BASIC language commands. Finally, 
the last chapter describes strings, arrays 
and subroutines for the reader who has 
acquired an understanding of the 
BASIC language and is ready to write 
more extensive programs. 




Throughout the manual there is a 
conscious attempt to supply informa- 
tion on the BASIC language in an en- 
tertaining, thought provoking manner, 
and to foster a programming style. 

The manual is presently available 
from Apple dealers for $5.95 each and 
is supplied free of charge with each 
Apple II computer. For more informa- 
tion, contact Mike Markkula, Apple 



Computer Inc., 10260 Bandley Drive, 
Cupertion, CA 950 1.4; (408) 996- 10 10. 
Circle No. 116. 

A seventy-page, convenient, pocket- 
sized compatibility listing of Nashua’s 
complete line of disc packs, cartridges 
and diskettes is available from Nashua 
Corporation. The booklet includes a 
description of Nashua part numbers 



INTRODUCTION TO 
MICROCOMPUTERS AND 
MICROPROCESSORS 

Arpad Barna, Hewlett-Packard 
Laboratories, Palo Alto, & Dan I. Porat, 
Stanford University 

The authors give you a balanced discussion 
of basic hardware and software, integrating 
the two through a broad range of topics. 

They describe the basic structure of a micro- 
computer, arithmetic operations and circuits, 
central processor and control units, and 
basic programming techniques. They also 
include information on input/output, memory, 
assemblers, loaders, data structures, and 
subroutine linkages. Over 120 examples 
facilitate self-study and each self-contained 
chapter allows you to select material of your 
interest. (1-05051-2) 1976 108 pp. $11.95 

MICROPROCESSORS 

Technology, Architecture, 
and Applications 

Daniel R. McGlynn, U.S. Phillips Corp. 
This introduction to the “computer-on-a- 
chip” gives a clear explanation of this impor- 
tant new device. It describes the computer 
elements and electronic semiconductor tech- 
nologies that characterize microprocessors, 
and presents an overview of the architec- 
tures and operations of various popular com- 
mercial microprocessors. Useful, actual 
examples of microprocessors include a low- 
cost home computer and automotive and 
telecommmunication applications. 
(1-58414-2) 1976 207 pp. $13.75 

MICROPROCESSORS 
IN INSTRUMENTS 
AND CONTROL 

Robert J. Bibbero, Process Control 
Division, Honeywell, Inc. 

Bibbero gives you the background neces- 
sary to apply the microprocessor and its 
associated chips to an instrumentation or 
control system. Assuming that you have little 
or no knowledge in either of these areas, 
Bibbero introduces the background ele- 
ments, paying particular attention to the 
dynamics and computational instrumentation 
required to accomplish real-time data pro- 
cessing tasks. He emphasizes system and 
software development, gives a look at 
advanced digital algorithms, and offers a 
stimulating chapter on distributed micro- 
processors. 

(1-01595-4) 1977 301 pp. $15.75 



and overall media characteristics. Also 
included are criteria to help a service 
representative evaluate whether stand- 
ard, certified error-free or mapped disc 
packs are required for a given applica- 
tion; listings include the name of the 
marketing company and the manufac- 
turer for each disc drive in common use, 
drive model number, the manufacturer’s 



MICROPROCESSORS AND 
MICROCOMPUTERS 

Branko Soucek, State University of 
New York, Stony Brook; Institute Ruder 
Boskovic, Yugoslavia 

Here’s a thorough, detailed description of the 
application, programming, and interfacing 
techniques common to all microprocessors. 

It concentrates on detailed descriptions of 
representative microprocessor families and 
includes explanations of digital codes, logical 
systems, and microcomputer organization. 
(1-81391-5) 1976 607 pp. $24.50 

MICROPROCESSOR 
ARCHITECTURE AND 
PROGRAMMING 

William F. Leahy, Pacific States 
University & Rockwell International 
Because of its step-by-step approach and 
easy-to-understand language, you’ll find this 
book an outstanding guide to the compo- 
nents and techniques associated with the 
microprocessor. Leahy’s presentation begins 
with classical computer architecture and 
continues through the hardware of the 
microprocessor to the programming tech- 
niques and algorithms associated with this 
technology. 

(1-01889-9) 1977 237 pp. $21.25 

DIGITAL DESIGN WITH 
STANDARD MSI AND LSI 

Thomas R. Blakeslee 

This book gives you a complete design 
approach to today’s MSI and LSI circuits. It 
shows you how to use standardized bargain 
components to handle most system re- 
quirements and how LSI and MSI building 
blocks can be traded off with other mechani- 
cal and electrical components for an opti- 
mum result. 

(1-07937-5) 1975 357 pp. $23.95 



Available at your bookstore or write to 
John V. Storojev, Dept. 3357. 

WILEY-INTERSCIENCE 

a division of 

John Wiley & Sons, Inc. 

605 Third Avenue 
New York, N.Y. 10016 
In Canada: 22 Worcester Road, Rexdale, Ontario 
Prices subject to change without notice. 

092 A 3357-57 



Meet your personal 
computing needs with these 
Wiley-Interscience books 
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disc pack number, bits per inch, tracks 
per inch, sectors, additional comments 
and the compatible Nashua product. 
This booklet will no doubt become a 
valuable reference tool. 

For more information, contact 
Nashua Corporation, 44 Franklin St., 
Nashua, NH 03061 . Circle No. 158. 
Continued on p. 126. 



Complements 

For clean stripping of wires for wire- 
wrapping, electronic and appliance ap- 
plications, ST-100 strips without nick- 
ing and automatically generates the 
proper strip length for wire-wrapping. 
Biomechanically designed for maxi- 



mum efficiency, its slim design makes 
it ideal for storing in pocket, belt 
holster or tool kit. 

To operate ST-100, simply place 
wires (up to 4) in stripping slot with 
ends extended beyond cutter blades, 
press tool and pull. Wire is cut and 
stripped to proper “wire -wrapping” 
length. 

Hardened steel cutting blades and 
sturdy construction insure long life. 




The stripping blade is easily replace- 
able. Available for wire sizes from 20 
to 30 AWG (0, 8-0, 25 mm). For more 
information contact O.K. Machine and 
Tool Corp., 3455 Conner Street, Bronx, 
NY 10475; (212) 994-6600. Circle No. 
153. 

First Watch, a watch and learning 
aid materials designed to teach children 
from five to seven years old to learn to 
read any watch or clock, has been intro- 
duced by Texas Instruments Inc. 

The First Watch scientific system of- 
fers a microelectronic digital watch and 
two learning aids. The First Watch pack- 
age includes a specially styled, colorful 
LED watch, a Hands of Time learning 
dial and a “fun games and how-to” 
book — all structured to help young- 
sters learn both analog and digital time- 
keeping — and enjoy doing it. 

“Digital time is here to stay,” aTI 
spokesman commented, “but today’s 
youngsters still need to know how to 
read conventional ‘big hand-little hand’ 
time.” 

The Hands of Time dial, which can 
be used as an independent learning or 
games-playing instrument, enables 
children to dial any time of day and 
see it expressed both in numbers and 
with hands. The dial is also used to 
play some of the games. 

Texas Instruments First Watch car- 
ries a suggested retail price of $19.95. 
Batteries are included with the 
watch. 

For more information contact, Tex- 



modem / ’mo • dam / [modulator 
+ demodulator] n - s : a device for 
transmission of digital information 
via an analog channel such as a tele- 
phone circuit. 




• Completely compatible with your IMSAI, ALTAIFT 
SOL** or other S-100 microcomputers. 

Trademarks of *MITS, **Processor Technology 

• Designed for use on the dial telephone or TWX 
networks, or 2-wire dedicated lines, meets all 
FCC regulations when used with a CBT coupler. 



• All digital modulation and demodulation with on 
board cyrstal clock and precision filter mean that 
NO ADJUSTMENTS ARE REQUIRED 

• Bell 103 standard frequencies 

• Automated dial (pulsed) and answer 

• Originate and answer mode 

• 1 10 or 300 BPS speed select 

• Complete self test capability 

• Character length, stop bit, and parity 

• 90 day warranty and full documentation 

D.C. Hayes Associates, Inc. 

P.O. BOX 9884 ATLANTA, GEORGIA, 30319 (404) 455-7663 
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as Instruments Incorporated, Consumer 
Relations, P.O. Box 53 (Attn: LED 
Watches), Lubbock, TX 79408. Circle 
No. 167. 

Fairchild Camera and Instrument 
Corporation’s video entertainment sys- 
tem permits individual game program- 
ming via an optional plug-in keyboard. 

The Channel F System II uses a new 
series of Videocarts capable of being 
programmed for game variables by 
means of a 16-button keyboard that 
plugs into the cartridges. In addition, 
System II uses the existing library of 
21 Fairchild Videocarts for Channel F 
consoles. 

In operation, a Videocart is inserted 
in the console much as a stereo tape 
cartridge is placed in a tape recorder. 

If a programmable Videocart is used, 
game variables — such as speed of play- 
ers or type of play — are programmed 
into the cartridge with pre-selected key- 
board numbers. The first programmable 
Videocarts are Space Odyssey, Pro- 
Football and Casino Poker. 

The Channel F System II Video En- 
tertainment Computer incorporates 
FM sound that is played through the 
television receiver’s speaker. Other 
features include remote, detachable, 
eight -way hand controllers with 8-foot 
cords and a 10-foot console-to-TV 
cord. A switch on the underside of the 
console permits selection of TV chan- 
nels 3 or 4 for game play, depending 
on which is unused in an area. 




Channel F System reproduces games 
and other formats in full color on a 
color television screen. Game selection 
is made through the console and mo- 
bile screen elements are manipulated 
with hand controllers. 

With standard Videocarts, the play- 
er may select from up to four difficulty 
modes, four time limits and variations 
of a particular game. Score and elapsed 
time are displayed on the screen where 



pertinent. 

A “freeze” switch on the console 
permits interruption of play for an in- 
definite length of time, with the play 
being resumed at the press of the start 
button. Normal TV may be viewed 
during the interruption. 

The Fairchild Channel F System II 
can be used with any make or size of 



television receiver, either color or black 
and white. Suggested retail price for 
the console is SI 49 .9 5, including one 
Videocart. The keyboard attachment 
retails for $9.95 and keyboard Video- 
carts are $24.95. Standard Videocarts 
sell for $19.95. 

For more information, contact Fair- 
child Camera, and Instrument Corp., 



Classroom training 
without the cost 
of the classroom. 

Vertec announces a better way to learn 
programming and computer concepts 
with Audio Cassette/Workbook courses. 

The classroom has a substitute. Audio Cassette/Workbook Courses. 
Our courses offer the same in-depth training as a classroom. Only they 
cost a lot less and have many more advantages. 

For example, Vertecs new workbook courses are one-hundred percent 
portable. So they don’t have to hang around the office when you head 
for home or out on a trip. What could be more convenient! 

With cassettes and workbooks, you can move ahead as quickly or as 
slowly as you find necessary. Its up to you. No other class members can 
hold you back or rush you along. And you can go back and review the 



tough parts as often as you like. 

Our small business library includes: 

• Introduction to small business computers $49.95 

• Developing applications for small business computers $69.95 

• COBOL programming for small business computers $59.95 

• RPG II programming for small business computers $59.95 



• RPG II programming for small business computers $59.95 

To have your own classroom at the office call our toll free number today 
— (800) 423-5 106 or mail in the coupon. 




(213) 999-5830 • (800) 423-5106 

14279 Greenleaf St. • PO. Box 5209 • Sherman Oaks, CA 91423 



NAME/TITLE 

COMPANY 

CITY/STATE ZIP 

PHONE ( ) AUTH. SIGNATURE 

PAYMENT 

CHECK ENCLOSED VISA/BA MASTER CHARGE 

CARD NO EXP DATE 
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Video Products Div., 3105 Alfred St., 
Santa Clara, CA 95050; (415) 962- 
3617 . Circle No. 161. 

Systems Furniture has a complete 
new line of Data Desk 11 work stations 
and consoles designed to accommodate 
most office computer and work proc- 
essing systems. 

According to a company spokesman, 



“The Data Desk II enables users to in- 
tegrate office furniture with their com- 
puter to create a data processing center 
with a complete, modern office environ- 
ment.” This desk and work station sys- 
tem provides the user with a choice of 
four sizes: 24” wide x 30” deep, 48” 
wide x 30” deep, 60” wide x 30” deep 
and 72” wide x 30” deep. 






^\° 



VIDEO 
TERMINAL 



Now, a completely self-contained video terminal card for less than $150.00. 
Requires only an ASCII Keyboard and TV set to become a complete interactive 
terminal for connection to your computers serial 10 port. Two units available, 
common features are: single 5V supply, crystal controlled sync and baud rates 
(to 9600 baud), computer and keyboard operated cursor control, parity error 
and control, power on initialization, forward spaces, line feed. rev. line feeds, 
home, return cursor, and clear to end of line. Power requirements are 5V at 
900ma, output std. IV p-p video and serial TTL level data. 

Features: 

Display 



TH3216 

32 characters 
by 16 lines 
2 pages 



TH6416 

64 characters 
by 16 lines 
scrolling 



Characters 

Baud Rates 
Controls 

Price (kit) 



Upper case ASCI I Upper/lower case 
optional 



300-9600 

Read to/from 
memory 

$149.95 



110-9600 

Scroll up or 
down 

$189.95 



Above prices include all 1C sockets 



OPTIONS: 

Power supply (mounts on board) $14.95 

Video/RF Modulator, VD-1 6.95 

Lower case option (TH6416only) 14.95 

Assembled, tested units, add 60.00 




QtEEHIEU 

"TH 6416 shown above" 



Frequency Counter 
* 89.95 KIT 




You've requested it. and now it's here 1 The CT-50 Fre- 
quency Counter Kit has more features than counters selling 
tor twice the price Measuring frequency is now as easy as 
pushing a button, the CT-50 will automatically place the 
decimal point n all modes, giving you quick, reliable read- 
ings Want to use the CT-50 mobile 1 No problem, it runs 
equally as well on t2 VDC as it does on 110 VAC Want 
super accuracy 1 The CT-50 uses the popular TV color burst 
treq of 3 579545 MHz for time base Tap oft a color TV wilh 
our adapter and get ultra accuracy — 001 ppm I The CT-50 
otters professional quality at the unheard of price ot 589 95 
Order yours today I 



PRICES 



SPECIFICATIONS 

Sensitivity less than 25MV 
Frequency range 5Hz to 60MHz. typically 65MHz 
Gate time i second. 1/10 second, with automatic decimal 
point positioning on both direct and prescale 
Display 8 digit red LEO 4 height 
Accuracy 2 ppm. 001 ppm with TV time base 1 
Input BNC 1 meg ohm direct. 50 ohm with prescale option 
Power 110VAC 5 watts or 12 VDCA.f Amp 
Size Approx. 6" x 4" x 2". high quality aluminum case 



CT-50, 60MHz Counter Kit $89.95 

CT-50WT, 60 MHz counter, wired and tested $159.95 

CT-600, 600 MHz prescaler option for CT-50, add . . $29.95 



VIDEO TO RF 
1VIODULATOR 



Convert any TV set to a 
video monitor. Super stable 
circuit is glitch-free, tunable 
over channels 4-6. Runs on 
5-1 5V. Recommended by 
many computer manufactur- 
ers. Std. video input Com- 
plete kit, VD-1 S6.95 



741 OP-AMP 
MINI DIP 10/S2.00 



LINEAR 


REGS 


TRANSISTORS 


555 


.50 


309K 


.99 


NPN 2N3904 type 


10/51.00 


556 


.75 


340K-12 


.99 


PNP 2N3906 type 


10/S1.00 


566 


1.49 


7805 


.99 


NPN Power Tab 40W 


3/SI .00 


567 


1.49 


7812 


.99 


PNP Power Tab 40W 


3/S1.00 


324 


1.49 


7815 


.99 


FET MPF-102 type 


3/S2.00 


1458 


.49 


78MG 


1.50 


UJT 2N2646 type 
2N3055 NPN Power 


3/52.00 


380 


1 49 


723 


.49 


75 



RS232/TTL 
TTL/RS232 
Converter kit 
Complete kit $7.95 



8 pin 
14 pin 
16 pin 
40 pin 
14 pin 



low profile 
low profile 
low profile 
low profile 
wire wrap 



5/S 1.00 
5/SI. 00 
5/SI .00 
2/SI .00 
3/SI. 00 



rsTiss^j alaiimiss 

BOX 4072P ROCHESTER. NY 14610 (716) 271 6487 




'^Satisfaction guaran 
or monay refund 
•d. Ordart under $10 
a M 75c. COP- 
tlOO. NY ajd 



MINI-KITS 



FM WIRELESS MIKE KIT 

Transmit up to 300‘ to any FM 
radio. Sensitive mike input re- 
quires dynamic, crystal or ceram- 
ic mike. Runs on 3 to 9 volts. 

FM-1 $2.95 



TONE DECODER KIT 

A complete tone decoder on a single PC 
Board Features 400 to 5000 Hz ad|ustable 
frequency range, voltage regulation 587 1C 



detection. FSK demod. Signaling, and many 
other uses Use 7 lor 12 button toucmone de- 
coding. Runs on 5 to 12 volts 

Complete Kit. TD-1 $4 96 



LED 

BLINKY KIT 

A great attention get- 
ter which alternately 
flashes 2 tumbo LEDs. 



Complete Kit. BL-1 



ft 



SUPER-SNOOP AMPLIFIER 

A super-sensitive amplifier which will pick 
up a pin drop at 15 feet 1 Great for monitoring 
baby's room or as a general purpose lest 
amplifier Full 2 watts of output, runs on 6 to 
1 2 volte, uses any type ot mike Requires 8-45 
ohm speaker 

Complete Kit, BN 9 $4.96 



MUSIC LIGHTS KIT 

See music come alive! 3 different lights 
flicker wilh music or voice One light for 
lows, one for the mid-range and one lor the 
highs Each channel individually adiustable. 
and drives up to 300 watts Great tor parties, 
band music, nite clubs and more 
Complete Kit. ML-1 $7 *5 



SIREN KIT 

Produces upward and downward wail char, 
actenstic of ponce siren 200mw audio out- , 
put. runs on 3-9 volts, uses 8-45 ohm 

Comoiftte Kit, SM-3 $2.95 



POWER SUPPLY KIT 



volts at 1 amp. 50mv load regulation, good' 
tillering and small size Kit less transformers 
Requires 6-8 V el 1 amp and 18 to 30VCT 

Complete KIV PS-31T ; $6 95 



Besides modular options, also avail- 
able with Data Desk II are desk returns, 
modem shelves, and two sizes of desk 
mounted electronic bays and a stand- 
alone enclosure that are 19” rack 
mountable. Other options include stor- 
age pedestals, drawer pedestals (two 
and three drawer), AC power strips and 
cable raceways. The Data Desk II and 
modular components are available in 
most popular colors. 

For more information contact Charles 
Schroder, Vice President, Systems Furn- 
iture Company, 13900 S. Figueroa 
Street, Los Angeles, CA 90061; (213) 
327-4000. Circle No. 157. 

Datamedia Corporation of Pennsauk- 
en, NJ, has solved the glare problem of 
VDTs by adding to the display terminal 
a filter produced by SGL Homalite 
from CR-39 thermosetting plastic mon- 
omer by PPG Industries. 

The filter, called H-91 1 , has a low- 
reflectance surface which is cast into 




the material and will not chip, peel or 
rub off. Light transmission through 
the filter is not affected by the low-re- 
flectance surface. 

For more information, contact PPG 
Industries, Inc., One Gateway Center, 
Pittsburgh, PA 15222; (412) 434-2499. 
Circle No. 156. 

A series of portable bench top fix- 
tures for assembling printed circuit 
boards has been introduced by Product 
Systems Company. 

Product Systems Circuit Board As- 
sembly Fixtures, Model 189 Series, are 
portable production aids that securely 
hold one large or several small PCBs 
during lead cutting, bending, soldering 
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and inspection. Adjustable spring rails 
facilitate loading and unloading, and a 
foam-lined hinged cover retains compo- 
nents up to 1 .5” high. A spring loaded 
push button allows the circuit board as- 
sembly to rotate, exposing the compo- 
nent leads. 



keys. The words, having a maximum 
seven letters each, appear on the unit’s 
visual display, letter by letter, as each 
letter is keyed in. 

Spelling B then signals “right” or 
“wrong” on the display screen, giving 
the child a second chance. If the sec- 
ond try is wrong too, Spelling B shows 
the correct spelling. Scores are given 



after each set of five words. 

Spelling B, complete with instruc- 
tions, game book and a fold-up carry- 
ing case, is offered at $30- 

For more information, contact Texas 
Instruments Incorporated, Consumer 
Relations, P.O. Box 53 (Attn: Learning 
Aids), Lubbock, TX 79408. Circle No. 
155. 



All Product Systems Circuit Board 
Assembly Fixtures provide a two posi- 
tion stop, allowing the user to select 
the most convenient working angle. 
Constructed of steel and aluminum, the 
Fixtures are offered in three standard 
models: Model *189 for boards up to 
9” x 20”; Model 189-12 for boards up 
to 12” x 20”; and Model 189-15 for 
boards up to 15” x 20”. 

Product Systems Circuit Board As- 
sembly Fixtures, Model 189 Series, are 
priced from $98 to $181 each, depend- 
ing on model and quantity. Special 
designs can also be supplied. 

For more information, contact Pro- 
duct Systems Company, Arthur A. 
Jordan, Marketing, 2 Lowell Ave., Win- 
chester, MA 01890; (617) 729-4800. 
Circle No. 160. 

An innovative electronic spelling aid 
that uses word/picture association tech- 
niques has been introduced by Texas 
Instruments Incorporated. 

Spelling B, a handheld learning aid 
with a colorful picture book designed 
for children six years old and up, con- 
tains 264 common words carefully 
selected with the help of leading edu- 
cators. The words are taught through 
word picture association and imagina- 
tive games. 

When Spelling B’s “go” button is 
pressed, it randomly selects and dis- 
plays the number of one of 264 words 
in its memory — each word describing 
a familiar object that is shown as a 
four-color illustration in the accom- 
panying picture book. 

A child uses the number to find the 
right picture and spells the object’s 
name by pressing Spelling B’s alphabet 



. 

PME-l improves 
your PET 3 ways 

Now an expansion 
memory board for 
your PET 

new low price 



PET is a registered TM of 
Commodore Business Machines, Inc. 
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2-4 weeks delivery 

j 





16KJCS550T $500 
24K XS650X $505 
32KjC$7S©T $075 



Dealer Inquiries Invited 



For a complete spec sheet write: 



• Mounts easily inside your 
PET chassis 

• Uses your PET's transformer 
without degradation of your 

- system 

• Full 6 month limited 
warranty 

• Full manual with graphic 

display memory test 
that shows chip 
layout 



COMPUTER MMX SYSTEMS 



1 3 East 30th Street 

New York, New York 10016 

(212) 686-7923 
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BODY 

SOFT WEAK 



tom, 



I Got 

Personal With 

Pfe<*sonal 

Computing 




Tne words on PERSONAL COMPUTING'S 
Tee's, Crew Sweat Shirts, & Ladies Cap 
SleeveTops show your computing ways. A 
perfect put on to start up the action any- 
where. 

Tee's $5.00 * Ladies Cap Sleeve $6.00 * 
Crew Sweatshirts $7.00 



Check one in each section 
Tee's (mens sizes) 

[ ] Sm [ ] Med [ ] Lg 
[ 1 X-Lg 

Ladies Cap Sleeve Tops 
[ ] Sm [ ] Med [ ] Lg 
[ ] Light Blue [ ] Pink 
[ ] Beige [ ] Peach 



Colors [ ] Light Blue 
[ ] Royal Blue [ ] Red 
[ ] Tan 



Long Sleeve Crew Sweat- 
shirts (men's sizes) 

[ ] Sm [ ] Med [ ] Lg 
( ] X-Lg [ ] Gray [ ] Navy 
[ ] Green [ ] Red 



Name 



Home Address __ 

City 

Country 



Zip 



State- 



Date . ... Signature 

Account # 



. Expires.. 



CHECK 

MONEY ORDER 



Send Check, M.O., Mastercharge, Visa to: 

THE PERSONAE 
COMPETING SHOPPER 

1050 Commonwealth Ave. 

Boston, Mass. 02215 



Mass residents add sales tax 



Allow four weeks for delivery. 
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continued from p. 122. 



Intelligent terminals — those multifaceted terminals 
capable of supporting both data entry functions and dis- 
tributed processing functions - is the topic of Auerbach’s 
new publication — Snapshot of Intelligent Terminals. 

Designed to enable buyers, users and manufacturers 
to determine which commercially available product is 
best suited to their needs, this comprehensive report cov- 
ers the entire spectrum of intelligent terminals from simple 
interpreter-type terminals to those powerful models con- 
taining clusters of CRTs and printers. 

The easy-to-read format of the Snapshot includes: 
a tutorial report detailing industry trends, selection cri- 
teria, and the evolution and characteristics of intelligent 
terminals; and product reports evaluating and analyzing 
intelligent terminals in terms of performance and compet- 
itive position, compatibility, users’ reactions, configura- 
tions, software, data communications maintenance, and 
pricing. Over thirty major manufacturers are reviewed in- 
cluding: Burroughs, Datapoint, DEC, Four-Phase Systems, 
IBM. Sycor, Texas Instruments, and Univac. 

The 180 page Snapshot of Intelligent Terminals by 
Auerbach is priced at $29.95 (plus applicable state sales 
tax). To order, or for more information, contact Auer- 
bach Publishers Inc., 6560 North Park Drive, Penn- 
sauken, NJ 08109; (609) 662-2070. Circle No. 113. 

A new 72-page “Catalog ’78,” showing a complete line 
of IC Pluggable Packaging Assemblies and Accessories, is 
now available from Garry Manufacturing Company of 
New Brunswick, NJ. 




The new catalog includes IC sockets and Headers, 
Stamped-Contact DIP receptables, Transistor Sockets, 
Standard Wire-Wrap Panels and Boards, Metric Size Boards, 
ECL and Schottky IC Packaging Panels, Card Cages and 
Backplanes with connector accessories, as well as Socket/ 
Terminals and Pin Terminals. There is also a complete 
Microprocessor/Minicomputer Plug-Compatible Interface 



126 Personal Computing October 1978 




WHAT’S COMING IJP 



Board section. 

“Catalog ’78” shows Garry’s “total packaging concept” 
which includes their new Printed Circuit Board manufac- 
turing facility and Computer Graphics capabilities along 
with their Wire Wrapping (Gardner Denver 14FV) depart- 
ment. 

For more information, contact Harry A. Koppel, Exec- 
utive Vice President, Garry Manufacturing Co., 1010 Jer- 
sey Avenue, New Brunswich, NJ 08902; (201 ) 545-2424. 
Circle No. 110. 

Harris computer Systems has announced expanded 
capabilities for its virtual memory operating system 
with the introduction of a multi-user APL language. 

The new Harris implementation is functionally based 
upon APLSV (Shared Variables). 

A concise, problem-solving language, according to 
the manufacturer Harris APL offers both simplicity 
of operation and almost unlimited power. 

Along with its ability to handle vectors and multi- 
dimensional arrays with the same ease as single values, 
Harris APL allows the use of data files created by 
other languages. File I/O is managed by a system func- 
tion that provides data management and manipula- 
tion abilities outside APL workspaces. This mode per- 
mits the use of files for exchange of information be- 



tween such other standard Harris languages as FOR- 
TRAN, COBOL, RPG, SNOBOL, and BASIC-V. As 
a result, Harris APL is practical for business, scien- 
tific, education and engineering applications. 

Additionally, Harris APL features a powerful 
editor, a calculator mode, and debugging functions. 
System commands are implemented to maintain li- 
braries, perform status displays, send messages to other 
users, and communicate between programs. A pub- 
lic library containing functions for file manipulation 
is also provided. 

A one-time license fee of $14,000 is applied to the 
software product. In addition, an annual maintenance 
fee of $1 ,200 applies after the first year of installation. 
First deliveries of Harris APL are expected in the 4th 
Quarter, 1978. For more information, contact Bob 
Freytag, Harris Corporation, 1200 Gateway Drive, Ft. 
Lauderdale, FL 33309; (305) 974-1 700. 

Circle No. 152. 

A 16-page brochure, “HP 1000 Computer Systems, 
Computational capability for science, engineering, and 
industry’’, describes, primarily through real applications, 
how Hewlett-Packard computer systems are used to solve 




The Ho^-To-Do- It /Magazine 




• how to really use your simple 4-function 
calculator 

• how to use all those funny looking keys on more 
expensive calculators 

• how to use games and simulations to teach most 
anything 

• how to share your computing know-how with 
friends, family or students, at home and at school 

COMING ATTRACTIONS... 

•My TRS 80 Likes Me* featuring verbal activities 
and graphics - Ongoing series beginning with Sept / 
Oct 1978 issue 

• More introductory and intermediate programming 
on the Commodore PET 

•Games and simulations — including a series of 
highly graphic games for the PET 

•Programmable calculators for elementary school 
students and their parents 

• Problem Solving Using Calculators - Ongoing series 
beginning with Sept/Oct 78 issue 

• And always. ..ready-to-use teaching units to make 
learning (and teaching) easier and more fun 

Subscribe Today. 

Please enter my subscription for: 

□Special Offer - 3 issues for $5 (U.S. only) 

□ l yr. (6 issues) -$10 D2 yr. (1 2 issues) - $1 8 Foreign rates add 

□ check enclosed □bill me ($1 billing fee) 

□ Mastercharge □BankAmericard 

Card No. 

Exp. date 

Name 

Address 

City State Zip 

Send to: DYMAX, P.O. Box 310-B, Menlo Park, CA 94025 
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TRS-80 

CWNERS 

Up-grade your TRS-80 to a 
16K System. 




It’s a snap to install more RAM with Ithaca 
Audio’s TRS-80 16K Up-grade Kit. All you 
supply is a household screwdriver; • 

we supply the rest. 8 prime, 
fully tested 16K RAMs and 
new programming jumpers, 
ready to pop into your Level I or 
Level II TRS-80. These parts are 
the same quality as R.S. supplies 
but we offer them for a big savings. 

As a final plus, you get to keep your 
old 4K RAMs. 

Each kit is packaged in pro- 
tective anti-static foam and contains 
easy-to-follow instructions making 
installation a breeze. 

Order today and we will im- 
mediately ship your kit prepaid. 

Inquire for quantity and dealer 
pricing. 






ITHACA AUDIO 



P.O. Box 91 Ithaca, New York 14850 
Phone: 607/273-3271 
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problems in a variety of industries. It is available free of 
charge from HP. 

Case histories in the brochure, pub. #5953-3001 (22), 
illustrate applications in environmental research, cost 
analysis, computer modeling, research and development, 
mapping, vibration analysis, electronic testing, computer- 
aided design and product testing. 

The brochure also discusses hardware and software 
features that are particularly useful in applications that 
involve rapid processing of large amounts of numbers. 

For more information, contact Inquiries Manager, Hew- 
lett-Packard Company, 1507 Page Mill Road, Palo Alto, 
CA 94304; (41 5) 856-1 501. Circle No. 109. 

A new 6-page folder on LRC alphanumeric dot-matrix 
impact printers for point-of-scale terminals, electronic 
cash registers, banking terminals and other systems gives 
descriptions and features of the company’s five basic 




models. For more information, contact Mr. Robert Erick- 
son, LRC, Inc., 99 E. Magnolia Blvd., Burbank, CA 91502; 
(213) 848-5556. Circle No. 108. 



Systems 



Continued from p. 96. 



System 4, a small business computer, introduced by 
Decision Data Computer Corporation last fall, is a micro- 
processor based system that offers concurrent batch and 
interactive operations, RPG II and tutorial processing. 

The input/output devices available include: disk, IBM 
compatible diskette, serial and line printers, data record- 
ers, CRT workstations and communications equipment. 

Among the other products being displayed for the first 
time on the West Coast are the new 3240 Printer Terminal 
and 6540 Serial Printer, which were introduced at the 
same time as System 4. The 3240 Terminal is being mar- 
keted as a time sharing terminal, system console or con- 
sole/output printer for minicomputers or small business 
systems. The 6540 Printer is an output printer for a 
small computer or video display terminal. 

Taking advantage of its 70 city sales/service organiza- 
tion, Decision Data is taking a unique marketing approach 
with its entries in the highly competitive printer terminal 
market. Service at point of installation is provided for 
units sold to end users directly or through OEMs and dis- 
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tributors. 

The other member of Decision Data’s family of new 
products, the CS 780 Data Communications Terminal, is 
also being publicly introduced to the West Coast business 
community at the same time. Designed to emulate the 
IBM 2780, the new Decision Data unit combines basic 
batch terminal capabilities with card data entry to pro- 
duce a “workstation” effect that includes keypunching, 
verifying, card reading, punching and interpreting and 
line printing at rates up to 900 1pm. 

The modular design of CS 780, resulting from the sep- 
arate packaging of controller, printer and card devices, 
has drawn interest from a latent segment of the printer 
market. The users who form this market print data at a 
central location and then forward the documents to re- 
mote locations. By installing the smallest CS 780 system, 
consisting of a printer and a controller only, at any remote 
location the user can produce the same documents at the 
point of use with time savings measured in days. For more 
information, contact Decision Data Computer Corp., 100 
Witmer Road, Horsham, PA 19044; (215) 674-3300. CYr- 
cle No. 106. 

BASIC/FOUR System 200 can now be expanded to 
accommodate a second video display terminal (VDT) 
with an additional 8K of system memory, according to 
Carl Jeremias, Vice President of Marketing for Basic/Four 
Corporation, an MAI company. 

An optional feature, the second VDT is priced at 
$3200. 

In its standard configuration, the System 200 consists 
of a BFC-manufactured central processing unit with 32K 
memory, one video display terminal, a 10 megabyte fixed 
media Winchester-type disk, one single track 2.5 megabyte 
cartridge tape drive and a 120 character-per-second bi-di- 
rectional printer. The combined hardware/software system 
sells for $29,000. 

Another new optional feature of the system is a 4-track, 
9.2 megabyte tape cartridge at $225. 

An additional 10 megabyte disk drive can be added to 
the system for a total disk capacity of 20 megabytes. The 
optional disk capacity is priced at $8000. 

The new options are available for delivery with systems 
ordered after June 1. 

A bundled business computer, the System 200 features 
a nine module software package for handling all routine 
office accounting functions such as general ledger, sales 
analysis, purchase order processing, fixed assets, payroll, 
accounts payable and receivable and inventory control. 

Unlike systems from competing manufacturers, the 
System 200 software does not require a specially written 
code. Instead, the software is based on “modularization” 
and “parameterization” which permits a user to tailor 
any or all of the nine application modules to his require- 
ments within certain parameters without tampering with 
the basic code. For more information, contact Basic/Four 
Corporation, P.O. Box C-l 1921, Santa Ana, CA 9271 1 ; 
(714) 731-5100. Circle No. 104. 

DIGI-LOG has recently introduced its new “brilliant” 
terminal system which they claim puts Microterm II in a 
new terminal class, a step ahead of intelligent. The bril- 
liant terminal class, as DIGI-LOG defines it, fills the price 



NEW - FORTRAN PROCESSOR BOARD 
FEATURES: 

SS-50 BUS SWTPC PLUG COMPATIBLE 



EDIT, COMPILE and EXECUTE MODES 



All software in ROM for FAST access; NO RAM wasted 

PSEUDO-TIMESHARE editor usable during FORTRAN 
program execution 

COMPILER generates COMPACT CODE consuming 
less RAM than BASIC 

On board aiC processes in parallel with 6800 CPU 



Extra PROM spaces for subroutine packages 
Scientific Subroutine Package soon available 
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6800 FORTRAN 



UNDER $200 



TOTALLY IN HARDWARE 

Real Time Intelligence Corp 
P.O. Box 9562 
Rochester, NY 14604 
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Get years of use from your own 
Mini-Decollator Only $275.00 

Portable! Static Free! A workhorse separator for continu- 
ous print-out forms ... many, many other multi-carbon 
forms. Mini-Decollator weighs only 18 lbs. and can be eas- 
ily moved from one department to another. 

Ideal for mini-computer users. Absolutely minimum 
maintenance! Backed by one year guaranty on all power 
components. Write today for details. Available for imme- 
diate shipment with easy-to-follow assembly instructions. 




1-3 WINTER STREET. WORCESTER, MASS 01604 TEL 617-752-5649 
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Eliminate dirty, costly, hand 
stripping of multi-carbon forms 
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THE COMPUTER CORNER 



• SOL — A New Dawn Is Here! 

• IMSAI 8080 

• POLY -88 

• TDL Z -80 

• Memories & I/O Boards 

• Computer Book Service 

• Magnetic Tapes & Disks 

• Full Line of Magazines 

• Brain Games & Puzzles 

• Workshops & Club Information 

Visit THE COMPUTER CORNER for all your 
computer needs. Stop in and browse — you'll like our 
personal service. 

THE COMPUTER CORNER 

White Plains Mall — Upper Level 
200 Hamilton Avenue 
White Plains, New York 10601 

Tel: (914) WHY -DATA 

Ample Parking 
10-6 Daily & Saturday 



J »v-v wany CT Otnuroay v 

^ ( / 10-9 Thursday \ 
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COMPUTER 

DEALERS 

WANTED 

Billings Computer Corporation announces 
the opening of a limited number of 
dealerships across the country. 

Dealers are given intensive technical training and 
comprehensive marketing support. Profit margins are 
excellent. In addition, Billings offers sizable quantity 
rebates and substantial equipment discounts. 

Billings’ main product line is a sophisticated, stand-alone 
business accounting system for small businesses. The 
complete hardware-software system is micro-processor 
based and includes 12 interacting programs for 
comprehensive financial and management reporting. 

The program and the product are superb. 

Only those with technical expertise, strong financial 
background, and professional marketing capabilities will 
be considered. 

If interested, write or call collect: 

Billings Computer Corporation 
2000 East Billings Avenue 
Provo, Utah 84601 
(801)375-0000. 
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performance gap between minicomputers and intelligent 
terminal systems. Microterm II’s new system software 
package includes Multi-Tasking, ISAM (Indexed Sequen- 
tial Access Method), Diskette File Control, Sort Capabil- 
ity, IBM 2780 and TTY communications emulators, util- 
ities and an enhanced interactive software development 
system. 

OEMs and large users can program applications from 
the Microterm II keyboard in interactive Extended Busi- 
ness BASIC or assembly language. User programs can be 
linked to all of the utilities and control packages fur- 
nished by DIGI-LOG in the new brilliant system. 

Microterm II is an integrated desk top workstation 
not much bigger than a typewriter. Its hardware design 
includes dual microprocessor DMA architecture with up 
to 80K RAM memory, a full 24 x 80 line CRT, program 
keyboard, and single or dual mini -diskettes with up to 
784K bytes of storage. A typical dual diskette configura- 
tion sells for $4950 in quantities of 100. 

DIGI-LOG SYSTEMS is a manufacturer of microsys- 
tems for computer networks and data communications. 
For more information, contact DIGI-LOG SYSTEMS, 
INC., Babylon Road, Horsham, PA 19044; (215) 672- 
0800. Circle No. 107. 

The modular design of CS 780, resulting from the sep- 
arate packaging of controller, printer and card devices, 
has drawn interest from a latent segment of the printer 
market. The users who form this market print data at a 
central location and then forward the documents to re- 
mote locations. By installing the smallest CS 780 system, 
consisting of a printer and a controller only, at any remote 
location the user can produce the same documents at the 
point of use with time savings measured in days. For more 
information, contact Decision Data Computer Corp., 100 
Witmer Road, Horsham, PA 19044; (215) 674-3300. Cir- 
cle No. 164. 

A single-board programmable microcomputer system 
designed specifically for control applications has been de- 
veloped by Dynabyte, Inc., a Palo Alto manufacturer of 
SI 00 bus microcomputer components and systems. 

The Basic Controller can manage electrical systems in 
a building, automate the control of laboratory test equip- 
ment, operate a model railroad train and apply itself to 
hundreds of other applications. 

The unique feature of the Basic Controller, according 
to Dynabyte, is that it allows the user to operate the com- 
puter and the external devices it controls with a BASIC 
language called ZIBL which was written by Dynabyte 
specifically for control applications. 

Dynabyte divides the control world into six categories: 
sense inputs, flag outputs, lites, relays, analog to digital 
and digital to analog. ZIBL implements 64 channels of 
each in such a way that the user need not know anything 
more about them than their names. 

File structures allow multiple programs written in 
ZIBL to reside concurrently in RAM. Each program may 
be individually LOADed, RENAMEd or RUN. Any pro- 
gram may access another program as though it were a 
subroutine, while still retaining its own line numbers and 
variables. 

Providing complete communications versatility, LIST- 
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ing, PRINTing and INPUTing may be done to or from 
any serial or parallel I/O channel or the self-contained 
CRT I/O. 

Interaction with the Basic Controller is through the 
user’s keyboard and video monitor that attaches to the 
printed circuit board. 

On-board hardware includes a Z-80 MPU, 32 flags, 32 
sense, 8 relays, 8 lites, 2 serial I/O, 1 parallel I/O, a cas- 
sette I/O, 64x16 video I/O, keyboard port, two 2716 




sockets with programming capability, and up to 16K on- 
board RAM (4K included). 

The Basic Controller retails assembled, tested and war- 
ranted one year for $750. For more information, contact 
Dynabyte, Inc., 4020 Fabian, Palo Alto, CA 94303; (415) 
494-7 817. Circle No. 165. 

Cromemco’s System Three Computer is suited for 
engineering, science, business/accounting, word pro- 
cessing, data-based management, education and 
medicine, according to the manufacturers. 

System Three consists of a 4-MHz Z-80 based 
microcomputer, 32K RAM (two 16K cards) expan- 
dable to 512 kilobytes, RS-232 interface, parallel 
printer interface, CRT terminal with line editing and 
block mode transfer capabilities, and line printer with 
132 columns. 

Options include a PROM programmer, an additional 
dual disk drive providing a megabyte of disk storage, and 
additional memory. 

Several provisions for protecting disks including 
software control for ejection of disks, a key switch to 
disable the disk eject buttons when in the LOCK 
position and motor-driven disk loading and unloading. 

Software support includes FORTRAN IV com- 
piler, 16K Z-80 BASIC, and Z-80 MACRO Assem- 
bler and Linking Loader. All software is available on 
standard, IBM-fromat, soft-sectored diskettes. 

System Three mainframe costs $5990. The ad- 
ditional CRT is available in two models for either 
$1595 or with expanded capabilities including line 
editing and block mode transfer for $1995. The ad- 
ditional line printer comes as a 180 character/second 
model for $2995 and as a 60 character/second model 
for $1495. Cromemco, Inc., 280 Bernardo Avenue, 
Mountain View, CA 94040. Circle No. 166. 

Major additions to its business computer family that 
significantly expand potential users in a broad range of 
companies were announced today by Data General Cor- 





Micro Business Software 

• Complete interactive, double entry account- 
ing system 

• 51 programs with 120 pages of documen- 
tation 

• Written in Northstar BASIC (other variations 
available) 

• General ledger, accounts receivable, 
accounts payable, inventory and payroll 

• Only 24K of memory 

• Single diskette can hold 400 customer 
listings, 50 vendors, 400 line items of 
inventory, 25 employees, 60 general ledger 
accounts. 

• Only $200.00 

To order GBIS business software, send check, 
money order or purchase order (Calif, residents 
add 6% sales tax — prepaid orders shipped 
at no charge) to: 

Computer Products Of America 

A Division of The Computer Mart 
633 West Katella Avenue 
Orange, CA 92667 
(714) 633-1222 

Dealer and OEM prices upon request 
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J6-BT COmPUTERS 



THE 

TECHNICO 

SUPER STARTER 
SYSTEM 
AND 

SUPER SYSTEM 16 

v.s. 

THE HEATH H-11 

SAVE OVER $1000 

SEND FOR FREE RR0CHURE 

0 TECHNICO 1-800-638-2893 

9130 RED BRANCH RD. COLUMBIA, MD 21045 
DEALER INQUIRIES INVITED 
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COMPUTER 

TERMINALS 

Save Up To 40% 

On purchase or lease of the 
following: Hazeltine, 
Infoton, Decwriter 
LA 36, LAI 80, LS120 
Diablo 1620 1, Texas Instru- 
ment 745, 743. 

OCTOBER SPECIAL 
TELETYPE 43 Xi A 

$1040 Reg. $1190 

CALL FOR QUOTE 
^_\ 201 - 376-8980 

Terminal Sales & Development Inc. 

30 Commerce Street, Springfield NJ 07081 
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Turn your daydreams and visions of the 
future into cash. We're looking for short 
(500 to 2000 words) science fiction stories 
dealing with the future of microcomputers - 
their possible uses and their roles in society 
and in people's lives. Stories must be ori- 
ginal and not published elsewhere. Submit 
your typed, double-spaced manuscript to 
Personal Computing, 1050 Commonwealth 
Ave., Boston, MA 02215. 
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poration. The products, designated the CS/20 and CS/60, 
complement the minicomputer manufacturer’s existing 
Commercial Systems product line by extending upward 
and downward the range of systems being offered. 

The CS/20 is a desk-top unit designed for 1-3/4 mil- 
lion businesses with as few as four employees and rev- 
enues of $100,000 to $1 million. Many of these firms 
spend approximately $450 per month on accounting, 
billing, inventory management and other data services. 

This includes retailers, wholesalers, manufacturers, pro- 
fessional practitioners such as doctors and lawyers and 
other small organizations. 

The CS/20 is the only small business computer pro- 
grammed in an “interactive” version of COBOL, one of 
the most widely used business languages. Programs de- 
veloped on the CS/20 allow secretaries and clerical per- 
sonnel to operate the computer in conversational dialogue. 
No computer training is required. Another advantage of 
the system is that it runs on standard electrical current. 

The CS/60, the largest member of this product line, 
can be the sole business computer for firms in the $5-25 
million sales range or handle the data processing needs of 
various departments in a major corporation. As many as 
12 people from different work stations can operate the 
computer at one time. 

These additions are to the CS/40 line of business com- 
puters, which was introduced last May. Prices range from 
$10,945 to over $150,000. 

CS/20 applications include service and retail establish- 
ments for invoicing, accounts receivable and payable as 
well as payroll; real estate firms for rental unit manage- 
ment and commission accounting; and professional prac- 
titioners such as accountants for handling internal as well 
as client accounting, dentists and doctors for patient bill- 
ing and scheduling. 

A CS/20 system also can be used to enter and edit data 
at remote locations of larger companies. These applications 
require on-site processing with occasional transfer of data 
to and from central locations. Typical examples include 
insurance agencies, branch warehouse outlets or local 
sales offices, as well as shipping/receiving, production con- 
trol and other departments in large manufacturing com- 
panies. 

The new top-end CS/60 system offers larger organiza- 
tions opportunities to store greater amounts of informa- 
tion and process it quickly and economically in dedicated 
or distributed system settings. The CS/60 system series 
includes three models based on an ECLIPSE processor. 
CS/60 systems simultaneously can support up to twelve 
users working on independent applications or accessing 
a common data base. System models can be specified with 
options that increase system efficiency. The CS/60 also 
can be used alone or in combination with other systems 
in a larger data processing facility. 

To illustrate the ease of use, the CS/20 has only two 
front-panel switches — a keyswitch to start, stop, lock 
and reset the unit, and a screen brightness adjustment. 

The user simply inserts one or more diskettes, waits 
for a light confirming that the unit is ready, and answers 
questions displayed on the screen to enter data or to ask 
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for more information. 

For more information, contact Data General, Route 9, 
Westboro, MA 01 581 ; (617) 366-891 1. Circle No. 105. 

A bundled business computer, the System 200 features 
a nine module software package for handling all routine 
office accounting functions such as general ledger, sales 
analysis, purchase order processing, fixed assets, payroll, 
accounts payable and receivable and inventory control. 

Unlike systems from competing manufacturers, the 
System 200 software does not require a specially written 
code. Instead, the software is based on “modularization” 
and “parameterization” which permits a user to tailor 
any or all of the nine application modules to his require- 
ments within certain parameters without tampering with 
the basic code. For more information, contact Basic/Four 
Corporation, P.O. Box C-l 1921 , Santa Ana, CA 9271 1 ; 

(7 1 4) 73 1 -5 1 00. Circle No. 1 63. 

Cromemco’s Single Card Computer is a complete com- 
puter which brings the power of the Z-80 and the flex- 
ibility of the SI 00 bus to the dedicated computer environ- 
ment. 

The card offers 4 MHz operation, 8K bytes of on- 
board 2716 PROM and IK byte of static RAM mem- 
ory. This stand-alone card also provides an RS232 (or 
20mA current loop) serial interface with programmable 
baud rates to 76,800, 24 bits of bidirectional parallel 
I/O, 5 programmable timers and vectored interrupts 
Only a power supply and PROM software are required 




for operation. The Single Card Computer is compatible 
with all Cromemco cards. 

The Single Card can also be the core of an enormous- 
ly expandable S100 bus system that can include addition- 
al memory, I/O or even floppy disk drives as required,, 

Cromemco’s Z-80 Monitor and 3K Control BASIC 
are available in 2716 ROM for use with the Single Card 
Computer. With these two ROMs, the single card com- 
puter can be used immediately without any additional 
memory or I/O. The Monitor has 12 commands to aid 
in program development. The 3K Control BASIC has 36 
commands/functions and can directly access I/O ports 
and memory locations as well as call machine language 
subroutines. 

The Single Card Computer is available in kit for $395 
and assembled and tested for $450. The Monitor and 
Control BASIC are available in two ROMs for $90. For 
more information, contact Cromemco, Inc., 280 Ber- 
nardo Avenue, Mountain View, CA 94040; (415)964- 
7400. Circle No. 103. 



AMERICAN 

TERMINAL 

CALL:617-261-1100 



HAZELTINE 

1400 

BRAND NEW 

$795 

24 line x 80 char 

lOOO*. ..12x80... $495 
1200*. . 24x80 . .. 650 

*HIGH QUALITY FACTORY -REFURBISHED 
VIDEO TERMINALS 

ALSO AVAILABLE : 2000, 3000 

SEND FOR FREE FALL 78 
TERMINAL CATALOG 



AMERICAN TERMINAL • DEPT P10 

PO Box 68 • Kenmore Station • Boston • MA 02215 
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TRS-80 MONTHLY 
NEWSLETTER... 

Send for details: 
HOWARD Y. GOSMAN 
Box 149, New City, New York 10956 



TIS 

Documentation and software applications 
packages for the COMMODORE PET 2001. 
Workbooks from $3.95; software from $4.95. 
For a flyer describing all our products, please 
send a self-addressed stamped envelope to 
TIS, P.O. Box 921. Los Alamos, NM 87544. 



4 & 8K Pet owners! 

Must see the best Pet tape yet. Poker, 
Hangman, Reaction Test & intelligent 
games. 10 programs. Complete satis- 
faction guaranteed. Best graphics. 
Send $5 

VIP ENTERPRISES, PO Box 17011 
Salt Lake City, Utah 84117 



Free Programs 

TRS-80 SWAP CLUB FORMING 
. . . Send me your favorite pro- 
grams (on cassettes). No Black- 
jack, Backgammon, or programs 
from TRS-80 Manual please . . . 

I will send you a few of my 
favorites (on cassettes). Please 
enclose $1 .00 to help cover my 
postage. Steve Coleman, 17 N. 
Main St., PC-1, Washington 
Crossing, PA 1 8977. 



TRS-80 OWNERS!! Original software 
including business system for AMWAY 
Distributors. Level I & II versions avail- 
able. All will run in 4K. Also have mov- 
ing signboard machine language pro- 
gram. Write for info. Allan E. Sitter, 

8 Driftwood Circle, Groton, CT 06340. 
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27 Addmaster 109 

52 American Terminal Leasing. . .133 

10 Artec 9 

47 Billings Computer 130 

6 Byte Shop 4 

55 Byte Shop #32 136, p.c. 

14 Caldwell Computer 35 

53 Compumax 133, p.c. 

19 Computer Amusement 

Systems 75, p.c. 

46 Computer Corner 130 

2 Computer Data C-3, p.c. 

15 Computer Enterprises 36 

48 Computer Mart of CA 131 
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20 Computer Portraits 89, p.c. 
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16 Houston Instruments 55 
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Ind. & Scientific Conf. 
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33 Information Technology .... 115 
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25 Marketing Dynamics 107 
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39 Ramsey Electronics 124 
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35 Trace Electronics 120 
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36 John Wiley & Sons 121 

38 Vertec 123 

26 Xitex 108 
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Master's Program 
in Science 
Communication 

Graduates of this program qualify for 
positions as: 

□ reporters, writers and editors for 
computer, scientific, engineering, tech- 
nical or business magazines or journals. 

□ science editors and writers for news- 
papers and publishing houses. 

□ communication specialists or admin- 
istrators for information programs in 
science-based or research-oriented 
agencies. 

o scientific liaison officers for tech- 
nology assessment or trend monitoring 
in research and development 

□ public relations specialists and ad- 
visors for information campaigns deal- 
ing with scientific subjects. 

WRITE TO: H. G. BUCHBINDER 
SCHOOL OF PUBLIC COMMUNICATION 
BOSTON UNIVERSITY 
640 COMM. AVE., BOSTON, MA 02215 



SALES 

OFFICES 

Northeast: George Palken, 1050 Com- 
monwealth Ave., Boston, MA 02215; 
(617) 232-5470 •Mid-Atlantic: Arthur 
Daks, 104 So. Central Ave., Valley 
Stream, NY 11580; (516) 872-9550 • 
Midwest: Hank Bean, 2633 Hillside 
Lane, Evanston, IL 60201; (312)475- 
7173 • Los Angeles: Carol Stagg, 924 
Westwood Blvd., Suite 610, Los Ange- 
les, CA 90024; (213) 487-3017 • San 
Francisco: Ralph Petersen, 1180 Oak 
Creek Dr., Palo Alto, CA 94304; (415) 
3284392 • Japan: Hiro H. Irie, Inter- 
national Business Corp., 11-8, Narita- 
Higashi 1-chome, Suginami-KU Tokyo 
166; Phone: (03) 311-1746 • Exposi- 
tion Service Sales Office: Louise 
Garcia, (505) 8984562. 



134 Personal Computing October 1978 




It’s the Midwest’s FIRST and Only Complete Look in 1978 
at the Latest Technology Advances for Business, 
Professional and Home Use 



See ready-to-use personal computers costing little more 
than a portable TV set. 

Learn how your typewriter-sized computer can tie into 
systems costing millions of dollars in a continuous pro- 
gram of lectures and seminars for everyone — beginning 
or advanced. 

Try your hand at computer games, business and home 
record keeping, music synthesis and learning programs. 

Easy Access to Chicago’s close-in EXPOCENTER from ex- 
pressways and from all public transportation. 



Over 150 Displays with FREE 
Mini-Clinics Throughout the Show ■< 



Save $3 on Admission with SHOW DISCOUNT COUPONS 
by returning the form below or by visiting one of these 
Midwest computer dealers: 



Altair Computer Center 
Appleton, Wl 
Computer Workshop 
Kansas City, MO 
Computers Unlimited 
Indianapolis, IN 
Computer Workshop 
of K.C. 

Kansas City, MO 
Data Domain 
Fort Wayne, IN 
Bits and Bytes 
Computer Store 
Posen, IL 
The Data Domain 
Bloomington, IN 



The Data Group Inc. 
Indianapolis, IN 
The General Computer 
Store 
Troy, Ml 
Data-Tronics 
Hamilton, OH 
Data Domain 
Lafayette, IN 
Chicago Computer Store 
Inc. 

Park Ridge, IL 
Chicago Computer Store 
Chicago, IL 

Altair Computer Center 
Peoria, IL 



Champaign Computer Co. 
Mahomet, IL 

Quantum Computer Works 
Hammond, IN 
Altair Computer Center 
Dayton, OH 

The Madison Computer 
Store 

Madison, Wl 
21st Century Shop 
Cincinnati, OH 
Micro Bus Inc. 

Cedar Rapids, IA 
Milwaukee Computer Store 
Milwaukee, Wl 



Daily Door Prize Drawings plus 
Grand Prize of a PERSONAL COMPUTER 





Exhibition Hours: 




Thursday, 


October 5 


10:00 a.m.-6:00 


p.m. 


Friday, 


October 6 


10:00 a.m. - 8:00 


p.m. 


Saturday, 


October 7 


10:00 a.m. - 8:00 


p.m. 


Sunday, 


October 8 


12 Noon - 6:00 


p.m. 



Sponsored by 

PERSONAL COMPUTING MAGAZINE 



“Midwest Personal Computing Expo” 

c/o Industrial and Scientific Conference 
iscm Management, Inc. 

^337 222 W. Adams St., Chicago, IL 60606 



MIDWEST 

PERSONAL 

COMPUTING 

EXPOSITION 




Name 



Address 



City/State 

Occupation: 



JzibL 
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BY It bHLr#3cJ 




These low-reflective contrast enhai cement filters are 
cast from thermosetting resins. The low reflectance surface 
and the tint to produce the appearand* of “Green Phos- 
phor” are integrally cast into the material. They will not 
chip, peel, or rub off. The filters ar 1/16” thick. Tol- 
erances from the drawing below ar ± 1/32” on lineal 
measurements and ± 1” on the sp /terical radius. 



Announces: 



NEW-Use our Direct Response Card in this issue to order or to get a quote on other items 
you are interested in. 



TRADE-Your TRS 80™ or Pet ’“on a Sol 20, Poly 88 orCromemco (or perhaps a large Apple 
System). Fill in the Direct Response Card if interested. 

TRS 80 is a trademark of Radio Shack, Pet is a trademark of Commodore 

CLEARANCE: Imsai 8080 kits-$7S4. now $499. (four left); Peripheral Vision Floppy System trade 
in $499; Poly 88 System 16's-$1500 (Iwo left); Sol 20 kits with 16K (assembled memory)-$1550, 
(without memory)-$1150 (two left); P.T. cassette software-half price; TDL (Xitan Alpha 1 .5)- 
$799, assembled. 



SUPER PAYROLL ON NORTH STAR, CROMEMCO or APPLE DISK SYSTEMS. Includes: regular 
O or daily overtime provision (for federal contractors), tips package for restaurants, income o 
tax tables for your state, provision for after the fact payroll, informs when FICA and FUTA 
taxes are due, fills out all forms including W2-W3-940 and 941 . 

O __ CALL 1-(803)-771-V824 TO ORDER OR WRITE 1|Mr O 

BVTE SHOP #32 = 







r ^ 




I 


n *«««. 0009 






22000 ^ 


^22 000“ 




Spherical Radius 27 * 1' 






Radius 680' 


Lineal tolerance ±1/32' 


1 


9 Inch 
Diagonal 
| Filter 



7 88 " . 

1 


31000" 


^Jl.000- 




00J2 


— to 32" 

Radius 750' 


lineal tolerance ±1/32’ 

J 




12 Inch 
1 Diagonal 
| Filter 







GREEN CRT FILTERS (due to the spherical radius necessary to fit monitors, these filters 

will not fit regular flat screen TV's such as TRS 80). $1A95 

The appearance of "Green Phosphor" for 



1920 Blossom St. Columbia, S.C. 29205 circle 55 
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Is your TRASH FLOW higher 
than your CASH FLOW? 




If you're a businessman, we knowhow 
difficult it is to keep neat and efficient ac- 
counting records. Let our VERSATILE 
systems do it for you. You'll have a com- 
plete system built into a single cabinet, and 
a free software library on diskette to get 
your computer working for you the first 
day. $3295 Assembled and tested. 

WHAT ELSE DOES A COMPLETE 
SYSTEM NEED? 



Contact Our Distributors for 
Regional Sales and Service 



Alexander & Co., Inc. 

5518 Florin Road 
Sacramento, CA 95823 
(916)422-9070 

The Computer Store 
3801 Kirby Dr., Suite 432 
Houston, Texas 77098 
(713) 522-7845 

Southeast Representative: 

Scientific Sales Co. 

175 W. Wieuca, Suite 210 
Atlanta, GA 30342 
(404) 252-6808 



DealerApplications Available. 



Huron Electronics 
415 N. Silver 
Bad Axe, Mich. 48413 
(517) 269-9267 



5460 Fairmont Drive •Wilmington, Delaware 19808 *302-738-0933 



SOFTWARE LIBRARY 

Five diskettes are included to give you 
immediate operating and programming 
capabilities. 

DISK 1 is a master diskette with BASIC, 
MDOS, Text Editor, Assembler and 
more! 

DISK 2 has many games including LUNAR, 
CRAPS, and SPLAT. There's room left 
for you to add your own. 

DISK 3 contains a Small Business Account- 
ing package which includes Accounts 
Payable and Receivable, Inventory, a 
General Ledger, and more. 

DISKS 4 & 5 are blank so you may add 
your own programs. 

Clean it up with 
a VERSATILE 3B" 



COMPUTER DATA SYSTEMS 
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GREAT VDP-40 

GREATER VDP-42 

GREATEST VDP-44 

IMSAI’s expanding line 
of integrated desktop video data processors. 



The VDP-4X SERIES includes 8085 
MPU-B/RAM-lll/9"CRT/full 
keyboard/I M DOS/BASIC plus 
dual floppies with: 

180 KB 
$4495* 

400 KB 
$4695 * 

780 KB 
$4995* 

Price/Performance 
no one else has put together. 





IMSAI MANUFACTURING CORP 
14860 Wicks Blvd. 

San Leandro, CA 94577 

(415) 483-2093 

‘Manufacturer’s suggested retail (includes 32K RAM-Ill). 

Domestic prices only subject to change without notice. 

International prices slightly higher. 
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